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. .. about a formula for failure 
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Ww. 


Bernard Baruch was recently asked for his formula 
for success. He replied that he had none, but that he 
could offer a formula for failure: ‘‘Try to please 
everybody.’’ 


Dr. Edward Dodson realized, when he began writing 
his Textbook of Evolution, that if he tried to please 
everybody he might well die at a ripe old age with an 
unfinished Encyclopedia of Evolution on his desk. 


He therefore struck a middle course, with, we think, 
eminently satisfying results. For instance, he places 
more emphasis on the modus operandi of evolution 
than on the evidences for it (believing that most stu- 
dents accept evolution as a fact). And since he does 
not feel that either Goldschmidt or the Neo-Darwinians 
have a decisive case as yet, he maintains a fairly neu- 
tral position on this score. 


And so on through the text. Faced with the necessity 
of keeping the book to a reasonable size, he must offend, 
through omission, the zoologist here and the botanist 
there; the paleontologist here and the physiologist 
there. 


The majority of teachers, however, are certain to be 
enthusiastic; and almost everybody will be at least 
satisfied with the result. Perhaps the student most 
of all, because he cannot fail to obtain from Dr. Dod- 
son’s lucid presentation a really sound grasp of the 
subject. 


By Epwarp O. Dopson, Assistant Professor of Zoology, University 
of Notre Dame. 419 pages, illustrated. $5.00. New. 
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Your Chance to Own a Truly Fine Precision Instrument! 


IMPORTED MICROSCOPE 


200 POWER 
Performance Equals $] 50 
$50 to $75 Instrument Bs... Postpaid 


AR, 
Amazing optical qualities, find 1 OBJECTIVE LENS 


focusing, superb definition, RACK & 
clarity! Serviceable construc- PINION 
tion . . . the greatest micro- FOCUSING 
scope bargain on the market! REVOLVING 
DISC-LIGHT 
Try it for 10 days... if you ADJUSTABLE 


are not completely satisfied, MIRROR 

your money will be refunded SQUARE STAGE 
in full. 2-3/8" x 
Comes packed in its own hard- 
wood case. 9%” x 4%” x 3%”. 


Stock $£70,000-W $12.50 Postpaid 


300 POWER 
IMPORTED 

MICROSCOPE 

UP 70 ONLY $950 


Postpaid 
A bargain you won’t dupli- 
cate anywhere. 1 ocular lens 
1 objective lens (this instru- 
ment will take any standard 


eyepiece or objective), pris- 
matic revolving turret eye- 


focusing-rack and pinion. 
Finest precision construction 
throughout. 10-day refund 
priv. Overall hgt. 94%” ext. 
Square stage 2%” x 2-5/8”. 
Comes packed in its own 
hardwood case 10x 6 x 4%. 


Stock 70,001-W $22.50 Postpaid 


BARGAINS! "KEW? IMPORTED PRISM BINOCULARS 


Save 50% and More! Precision-tested and Fully Guaranteed! 


Highest quality instruments offering 


Every care’ 


Stock # Model 
1506-W 6x 30 
1512-W 7x 

7x35 1523-W 7 x 50 (not coated) 


Value $140 
ONLY $45.50* 20% Fed. Excise Tax 
Examine, Test a Pair 


you amazing 
values for your money. Expensive features include 
coated optics for increased brilliance and clarity, 


achromatic lenses; case-sealing makes them moisture- BABY MICROSCOPE 
proof, dust-proof. pair fully checked in 


our lab. for collimation, performance. Genuine 
leather carrying case and straps with ea. pr. at no 
extra cost. We guarantee finest performance or your 
money fully refunded. Test a pair—30 DAY TRAIL! 


. little gem. Easily carried. Make minute 

= inspections: plant and animal life, 
45.50 materials, metals, ete.—it gives astound- 
36.00 ing, sharp definition! Good optical quali- 


x y 
Prices shown, Individual Focus—For Central Focus 
add $4 addtl. to above prices. *All prices subject 


30-DAY TRIAL 


Full Grown Performance in a Useful 80 Power 


IMPORTED 


ONLY 5” HIGH! JUST $4.00 Postpaid! 


Students, beginners, or full-fledged lab- 
men will find plenty of use for this 


ties, hinged base for inclined, easy view- 
ing, easy-to-use pinion focusing. Circular 
stage, revolving disc-light adjustable 
mirror. A real buy! 10-day refund priv. 


Stock 2$50,000-W $4.00 Postpaid 


LOOK AT THESE BARGAINS! 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
ou need to make the following size projectors: 


iteck 3£4029-W—35 mm. .. $2.85 Postpaid 
Stock ......... Se $3.35 Postpaid 
Stock #4039-W ......... 244” x 2%” ... $3.35 Postpaid 


LENS CLEANING TISSUE—1Ist quality, sheet size 11” x 744”. 
Made to Gov't, spec. Free of abrasives. High wet strength. 
Stock #721-W .......... 500 sheets .......... $1.00 Postpaid 


SO MUCH for SO LITTLE! 


ical 
Use these lenses in experimental optics, building TELE- 
Postpaid 
eee 00 Postpaid 
«+++ $10.00 Postpaid 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 
ee ge Optically flat to % wave length. Size: 
1-15/16” x 2-15/16"—%”" thick. Reflects eporeximately 50% 
and transmits approximately 50%. No light is absorbed. 
Has a three-layered film which accomplishes non-absorption. 
Steck #567-W ..... $5.00 Postpaid 


Amazing Instrument! Astounding Value! 


POCKET MICROSCOPE 


A compa handy precision instrument of many wu 
Select —* you want, then focus sharply by araing 
special micro-focus ring. Highest quality optics. Fu 
satisfaction guaranteed. 
Stock #30005-W Only $2.95 Postpaid 


LOOK! LOOK! 
terial— 
Steck W .... Pair of 1” dia. Circles ...... 20¢ Pstpd. 
Stock #692-W ...... Pair of 2” dia. Circles ...... 35¢ Pstpd. 
~ A Handy, Useful Bargain! 
HAND SIGHTING LEVEL 


Accurately designed and calibrated. 
Indispensable as a hand sighting tool 
that projects a level line of sight. 
Invaluable for laying out drains, 
ditches, foundations, gardens; for 
i contour plowing and soi) erosion work. 
You will use this compact little instrument again and again wherever grades 
must be established or a level line is necessary over an appreciable distance. 

Simple illustrated directions with each instrument. 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


Stock No, LO5-W $2.50 Postpaid 
Send Check or M.0. 
ORDER BY STOCK NO, Sent Check 
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Monozygotic Twin Beef Cattle 
in Nutrition Research 


NEW and powerful method of attacking prob- 

lems that have hitherto defied solution is sup- 
plied animal husbandmen by the use of monozygotic, 
or identical, twin beef animals in growth and nutri- 
tion studies. The problem of continuous versus diseon- 
tinuous growth of beef cattle in relation to the eco- 
nomies of beef production is under investigation at 
the U. S. Animal Husbandry Experiment Station at 
Beltsville, Maryland, and data now being obtained 
with identical twins should lead eventually to the pro- 
duction of more pounds of beef per 100 pounds of 
expensive concentrate feeds consumed. 

Geneticists have estimated that, in nutrition studies, 
a pair of identical twin calves will yield data equiva- 
lent to that otherwise obtainable only with a herd of 
40 or more, less closely related, individuals. Because 
both members of a monozygotic twin pair possess the 
same inherited characteristics, they respond in the 
same way to a given nutritional or environmental regi- 
men. One member can thus be subjected to experimen- 
tal treatment and the other used as a control animal 
without complications caused by different inherited 
characteristics. Identical twin calves are rare, how- 
ever. In the dairy breeds in which twins (both frater- 
nal and monozygotic) oceur once in every 49 births, 
monozygotic twins occur only once in every 1000 
births, and monozygotic twins are born in beef herds 
even more rarely, since twins of both kinds occur only 
once in 227 calvings. 

It is not always easy to determine whether a given 
pair of twins is monozygotic, since fraternal twins 
often appear very much alike, especially at an early 
age. Identical twinning is established by differences 
rather than similarities in the two individuals, and a 
blood test can be used for confirmation, although it is 
not entirely reliable. The test is based upon antigenic 
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characters in the blood, and if used in conjunction 
with critical examinations of co-twins, it is the best 
method now known for determining which twins are 
identical. 

The Beltsville experiments are the first on record 
in which identical twin beef calves have been used. 
However, monozygotie twins of the dairy breeds were 
used at the Animal Breeding Institute at Wiad, Swe- 
dent, 14 years ago, and are now being used at experi- 
ment stations in the U. 8S. A., England, New Zealand, 
and in some European countries. 

Although the growth studies at Beltsville have been 
in progress less than three years, they already suggest 
that the loss of efficiency in the conversion of feed 
materials and the difficulty exhibited by growing ani- 
mals in recovering from the effects of interrupted 
growth under range conditions, originate in protein, 
mineral, or vitamin A deficiencies rather than in a 
deficiency of feed energy. Results obtained with the 
first six pairs of identical twins have shown that beef 
animals fed a ration at the maintenance level with re- 
gard to energy value, but otherwise adequate for 
growth, and on which they were unable to gain weight 
from the age of six months to one year, remained 
healthy and were able, when given full rations, to 
make gains as rapidly and as economically as their 
twin brothers that had been fed adequate rations 
throughout the experiment. The meat of the animals 
that had received the low-calorie rations was found 
to be equal to that of the well-fed animals by every 
test to which it was subjected. With only one excep- 
tion, both members of each pair reached the slaughter 
weight of 1000 pounds within about three months of 
the same time. 

Ten additional pairs of identical twin beef animals 
are currently being subjected to experimental treat- 


ment at Beltsville. C. F. WiINcHESTER 


Animal Husbandry Division, Bureau of 
Animal Industry 
USDA Research Center, Beltsville, Maryland 
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KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


IMPORTANT NEWS 
FOR RADIOISOTOPE USERS 


For the past year, laboratories of Radioactive Products, Inc. have 
been fully engaged under contract in the synthesis of such specialized 
ring-labeled C“ compounds as Cholestenone, Cholesterol, and Testos- 
terone. 


RING LABELED 
cholestenone 


Cholesterol 


Testosterone 


We are pleased to announce, however, that previous commitments have 
now been fulfilled and that the following compounds can, in most cases, 
be shipped from stock: 


NEW LABELED COMPOUNDS NOW AVAILABLE 


Specific Min. “ 
Compound Activity Order Price 
Cholestenone 5.0 1 mg $ 50/mg 
24 (Ring A) uc/mg 
Cholesterol 5.0 1 mg $ 65/mg 
4-C™ (Ring A) uc/mg 
Testosterone 5.0 1 mg $ 50/mg 
4-C™ (Ring A) uc/mg 
Methyl Iodide 2.0 1 $285/me 
DOUBLED CuHA mc/m mole = 
Methyl Alcohol 2.0 1 mc $250/mc 
SPECIFIC mc/m mole 
As research tin teroids and other ilar compounds will also 
ACTIVITY become Knowledge of can speed their avail- 
ability. A letter stating them receive prompt attention. 


Methyl lodide 
Methy! Alcohol 


fn \ 
RAYCHRONIX 


RADIOACTIVE PRODUCTS, INC. 
435 W. CONGRESS 
DETROIT 26, MICHIGAN 
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N THE great Johns-Manville Re- 
search Center at Manville, N.J., 
Noretco X-ray Diffraction equip- 
ment shows what happens when 
building materials are exposed to 
heat, cold, wear. 

It plays a star role in develop- 
ment of new products and im- 
provement of the old. It’s the 
“trouble-shooter” for manufactur- 


ing and sales departments. 
It identifies materials, reveals 


fotture and use of materials. It is a key unit in 
better methods and improved. products, becouse 


flaws, serves as the court of last ap- 
peal for Johns-Manville scientists. 

It helps to maintain the leader- 
ship of Johns-Manville in providing 
new and better building materials 
for its nation-wide and world-wide 
market. 


1 
PP 


Noretco X-ray Diffraction equip- 
ment shows us the atomic world 
we live in...paves the way to bet- 
ter food, clothing, shelter, and 
medical care...indicates ways to 
conserve our resources and broaden 
our sciences. It permits non-de- 
structive analysis which is impos- 
sible for chemistry. The North 
American Philips Company wel- 


PRODUCT OF 


NORTH AMERICAN 


comes your questions about pos- 
sible diffraction uses in your 
company or research group. Also 
write for free 60-page catalog of 
latest NoRELCO equipment. Appli- 
cations are now being accepted for 
the fall term of the Philips Dif- 
fraction School beginning in Octo- 
ber. Enroll now or write for details. 


Typical Users 


American Cyanamid Company 
American Enko Corporation 

Diamond Alkali Company 

The Firestone Tire & Rubber Company 
The Glidden Compony 

International Harvester Company 
Jones and Laughlin Steel Corporation 
Merck and Company, inc. 

National Lead Company 

The New Jersey Zinc Company 
Norton Company 

Shel! Oil Company 

A. ©. Smith Corporation 


PHULIPS 


COMPANY, INC. 


Dept. 1-7 + 100 East 42nd St., New York 17, N. Y. 
In Canada: Rogers Majestic Electronics Ltd., 11-19 Brentecliffe Road, Leaside, Toronto 17, Ontaric 
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New eyes for American Te Industry... 
involving crystal structure. It is a magnificent industrial tool ; 
ur search for 
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Moos 2 

Di .025 cc to 50 cc— - 
‘Pipette WARBURG 
to .001 precision with - 


ILAMATIC 


Automatic Pipette 


At leading research 
center in altimore 
Filamatic dispensed 
volumes of 0.5 cc with 
an average variation of 
.001 cc. Amazing results 
prove Filamatic 10 
times more accurate 
than heretofore pos- 
sible with automatic 
pipetting machines. 

@ Adjustable speed—10 to 
deliveries per minute. 


@ Heavy duty, 1/30 HP 

Gearmotor. 

@ Micrometer type adjust- 

ment of delivery volume. 

- @ Electronic control—  @ Aseptic filling unit—in- 
Maintains constant motor stantly removable for 
torque at all speeds. cleaning or sterilizing. 


@ Ask dealer to demonstrate.Write for Bulletin S-6. 


Nationat- Instrument Co. 


IMMEDIATE DELIVERY 
$675 with Ni. plated copper tank 
and glassware clamps 
5005 Queensbury Ave. Baltimore 15, Md. Heavy stainless steel tank $45 extra 
+ + G M — 4 FRANKLIN AVE., — MADISON 5, WIS. 


RARE CHEMICALS OF HIGH PURITY 
TO SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 
Detailed, Pertinent, Analytical Data For Every Product 


Be NUCLEIC ACID Thymidine Desoxycytidine 
c. DERIVATIVES Thymidylic Acid Desoxycytidylic Acid 
ANTL-VITAMINS Sodium w-Methylpantothenic Acid 
of - & ethionine rgothionine 
a AMINO ACIDS D- & L-Ethionine Homocysteine Thiolactone 
x D- & L-Homocystine Glycylglycine 
L-3,4-Dihydroxyphenylalanine (DOPA) 
CARBOHYDRATE A D-I 
st INTERMEDIATES J cis-Aconitic Acid socitric Acid 
FATTY ACIDS J Ethyl Linoleate Ethyl! Linolenate 
a PLANT HORMONES | Ethyl 3-Indoleacetate Chlorophenoxyisobutyric 
Acids 
ALSO ‘| Pyridoxal Phosphate Dimethyl-8-Propiothetin 


CALIFORNIA FOUNDATION 
FOR BIOCHEMICAL RESEARCH 
3408 Fowler Street, Los Angeles 63, Calif. 

A NON-PROFIT CORPORATION 
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they'll be clean as a whistle a 


It's the patented Technicon syphon-cycle that does it. Twice every 
minute, seven fresh gallons of water are surged through the 
pipettes, loosening and dislodging clinging residues. Wastes are 
literally swept out by the violent suction set up during the brisk 
ten-second emptying phase of the cycle. 

So rapid, so thorough is the Technicon Washer that six flushing 
cycles will deliver a full basket-load of immaculately clean pipettes 
{it holds up to 200 pipettes, 1 ml, 18” long). The non-corroding 
stainless steel basket carries its load of pipettes without changing 
through cleansing, washing and drying. Practically eliminates break- 
age and chippage because it requires no individual handling, no 
shifting from container to container. A MUST for the busy labora- 
tory. As for Bulletin 6150 giving particulars, 


automatic pipette washer 


THE TECHNICON COMPANY, 215 EAST 149th ST., NEW YORK 51, N. Y. 


in 3 minutes! 


You're looking at a load 
of soiled pipettes going 
into the Technicon Pipette 
Washer. Three minutes 
from now they'll be out 
again — but sparkling 
clean! 
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My 


My 


Contoura-copy (1) parts 
of ye drawing without 
removing from drawing 
board, (2) small dia- 
grams, signatures and 
sketches, or (3) full- 
page graphs, charts, 
prints, specifications? 


circulating books without 
lugging heavy volumes to 
photo copy company? 


Make record copies of 
research notes right from 


End drudgery of long- 
test-finding lab note- 


hand-copy’ ng and proo 


eading notes? C book, longhand memos, 
copied manuscripts and sketches, pi cted rat- 
documents are letter-per- ings and fied read- 
fect, need no checking? ings? 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless a tk Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAH 


A simplified inexpensive instrument for recording electrical 
potentials of the brain. Built-in interference eliminators per- 
mit use anywhere. Inkless records—no photography or film- 
development required. Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 

tirely from the 115 volts 50 or 60 cycle power lines 

ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 


YOU CAN WITH A NEW 


Portatdle PHOTO-COPIER 


TRULY PORTABLE! Only four pounds; fits easily 
in briefcase or desk drawer. Use it anywhere! COPIES 
ANYTHING written, printed or drawn up to 842” x 
14”! Lastingly clear copies only 7¢! “Contoura’s” 
unique cushion reproduces tightly bound pages despite 
curved binding! NEEDS NO DARKROOM; make ex- 
posures under normal artificial light; develop prints, 
at leisure, in standard photo chemicals. ELIMINATES 
DRUDGERY and inherent error of longhand-copying, 
typing and proofreading! Users everywhere say “Con- 
toura” affords time and money savings they never 
thought possible. MODELS AS LOW AS $39.00 

WRITE FOR FREE FOLDER TODAY 


F. G. LUDWIG Associates 


30 Pease Rd. Woodbridge, Conn. 


laMOTTE STANDARDS FOR ANALYSIS 


TIRON 


(disodium-1, 2-dihydroxybenzene-3, 5-disulfonate) 


For the Determination of Iron 


A new sensitive, stable, and widely applicable ent, de- 
velo by John H. Yoe and A. cher Jones, University 
of Virginia (Reference—Industrial and Engineering Chem- 
istry, Analytical Edition, Vol. 16, p. 111-115, 1944), for 
the colorimetric determination of ferric iron. reagent 
may be used in either acid or alkaline medium. In alkaline 
medium it is sensitive to one part of iron in 100,000, 
parts of solution. In acid solution the sensitivity is one 
part in 30,000,000. 


TIRON—YOE & JONES IRON REAGENT 
ig 10 ¢ 2 ¢ 
$.50 $1.50 $2.50 $5.00 


For the Determination of TITANIUM 
(Method of Yoe & Armstrong) 


TIRON is an extremely sensitive reagent for the determi- 
nation of TITANIUM (indicated sensitivity, 1 = of 
TITANIUM in 100,000,000 parts of solution). nly a 
few ions interfere. Furthermore, TIRON may be used 
to determine both Titanium and Iron same 

TIRON REAGENT available from stock. 


LaMotte Chemical Products Company 
Dept. “H” Towson 4, Md. 
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Razor Blade Holder for 
Standard Microtome 


CW ULTRA-THIN 


SECTIONING 


THE INTERNATIONAL ULTRA-THIN 
SECTIONING MICROTOME is the first 
complete instrument developed particularly for 
cutting sections in the ultra-thin range. Designed 
to meet the exacting requirements of the electron 
microscopist, it is equipped with a high precision 
worm gear reduction feeding mechanism de- 
signed to advance the specimen in increments 
of }40 micron and to permit the selection of 
thickness from '40 to 1 micron. Also available 
is a special holder for methacrylate embedded 
specimens and a glass knife holder. For a dis- 
cussion of the effectiveness of this instrument 
and the technique used see “Development and 
Use of the Minot Rotary Microtome for Thin 
Sectioning” by Geren & McCulloch, Experi- 
mental Cell Research, February, 1951. 


THE INTERNATIONAL MINOT RO- 
TARY MICROTOME, STANDARD 
MODEL, basically the same instrument as de- 
scribed above, but designed for the rapid routine 


INTERNATIONAL EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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MICROTOME 


serial sectioning of paraffin-embedded specimens. 
Extremely accurate in construction, it is equipped 
with a feeding mechanism permitting sectioning 
in any desired thickness from 2 microns to 16 
microns, in increments of 2 microns. The excel- 
lent design and precision construction of this in- 
strument are attested by the fact that they form the 
basic design of the Ultra-thin Sectioning Model. 


INTERNATIONAL SAFETY RAZOR 
BLADE HOLDER. In addition to the standard 
Microtome knives currently available, the Inter- 
national Standard Model Microtome will also 
accommodate this Safety Razor Blade Holder. 
Excellent for routine sectioning, it holds the 
standard Gillette type Microtome blades and 
eliminates bothersome honing of knives. Fur- 
nished complete with screw driver, extra screws, 
ten blades and leather-bound box. 
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The Scientific Council on Problems of the Physiological 
Theory of Academician I. P. Pavlov: A Study in Control 


Ivan D. London 
Russian Research Center, Harvard University, Cambridge, Massachusetts 


VEN IN THE SOVIET UNION it is one 
thing to decree the ideological line for the 
several sciences, and another thing to imple- 
ment, interpret, and enforce it. Falling into 

the Party line is not an automatic affair and poses, 
moreover, difficulties even for the scientist who wants 
to conform: He is never quite sure whether he is fol- 
lowing the line as intended or as will be intended— 
whether he is underadhering or overadhering. The 
many publicized instances of displeasure feed and 
justify his apprehensions. But he continues to try 
to operate within the limitations imposed from above 
and to salvage what he can—that is, unless he has 
abased himself to the equivalent of a Party hack. 
There are very, very many of these. 

The scientific council, which the presidium of the 
USSR Academy of Sciences set up to act as a 
watchdog over physiological and related research, pro- 
vides through its published decrees some insight into 
the manner of holding scientists to adopted lines. 
From these decrees, with their sometimes inquisitional 
language, one surmises also the private drama of those 
persons unfortunate enough to have been singled out 
as symbols for public ire, as well as the drabber prob- 
lems of the routine, pedestrian researcher. 

This council, known in full as the Scientifie Council 
on Problems of the Physiological Theory of Acade- 
mician I, P. Pavlov (Affiliated with the Presidium of 
the USSR Academy of Sciences), was established in 
1950 under charge by the joint assemblage of the 
USSR Academy of Sciences and the USSR Academy 
of Medical Sciences to facilitate and guarantee the 
Pavlovianization of physiology and related disciplines. 
Its chairman is the same Bykov who, along with 
Ivanov-Smolenskii, had come to head the newly 
formed Pavlovian front (1). 

Since its inception, according to the available lit- 
erature, the Scientifie Council has been called into 
session at least six times. Its activities, although 
little publicized, are nevertheless clearly reflected in 
its decrees, some of which are documents of consider- 
able human interest. 

The first meeting of the Scientifie Council took 
place in Moscow, October 13-14, 1950. A variety of 
questions was taken up for discussion: Bykov spoke 

1Two sources contribute to this interpretation: the liter- 
ature of the Soviet scientific and public press itself, and the 
interviews conducted both here and in Germany by the 
Harvard Refugee Interview Project (now termed Harvard 


Project on the Soviet Social System), of which the writer 
is a member. 
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of the “principal tasks of the Couneil;” a seeond 
edition of the complete works of Pavlov was pro- 
posed; and so forth. But the chief items on the 
council’s agenda were the research plans submitted 
by Airapet’iants, Asratian, and others for the year 
1951. Although these plans were the subject of de- 
tailed discussion, there was never really much doubt 
that the official seal of approval would be theirs— 
Airapet’iants and Asratian had long been playing 
pro-Pavlovian roles of some prominence, and Aira- 
pet’iants was, moreover, secretary of the Scientific 
Council (2). 

The second meeting took place December 25-27, 
1950. Bykov detailed the progress that had been 
made toward “realization of the decrees of the joint 
session of the USSR Academy of Sciences and the 
USSR Academy of Medical Sciences.” Kupalov 
presented his plans for the organization of a “scien- 
tific session” to commemorate the anniversary of Pav- 
lov’s death. Ivanov-Smolenskii discussed what went 
into readying for publication the new journal— 
Zhurnal Vyssheit Nervnot Deiatel’nosti Imeni I. P. 
Pavlova (The Pavlov Journal of Higher Nervous Ac- 
tivity) —decreed to be established by the “joint ses- 
sion” of six months before, and scheduled for first 
issue in January 1951. The research plans of Sper- 
anskii, Kupalov, and others were presented and dis- 
eussed. Finally, Asratian was unanimously voted hon- 
orary lecturer for the “Pavlovian Readings” of 1951, 
with Kiev designated as the place of the next lecture 
(3, 4). 

The calm and matter-of-fact reporting of the first 
two meetings of the Scientific Council creates an im- 
pression of harmonious concurrence among Pavlov- 
ians—the old and the new—which the third and fourth 
meetings sharply belie. On keeping to slogans and 
verbal stereotypes, it is true, all manage to be prop- 
erly Pavlovian. On getting down to the real business 
of theory and experiment, however, the oneness of 
scientific faith may be seen for the false facade that 
it is. Orbeli and Beritov, for example, may affirm day 
after day their Pavlovian orthodoxy, but they seem 
always somehow to stay out of step, no matter how 
hard they try to go along (5, 6). As a matter of fact, 
just this discrepancy between actual practice and 
outer appearance is the raison d’étre of the Scientific 
Council itself. The council is an agency of control 
both to give direction and to correct any erroneous 
course. 
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On April 10-12, 1951, the Scientific Council was 
again called into session, for the third time since its 
constitution. This session was indeed dramatic. Beri- 
tashvili (Beritov), the lone hold-out over the years 
against a Pavlovian physiology of higher nervous 
activity, was called to Moscow from Tbilisi (Tiflis) 
in Georgia to explain his stubborn deviationism. His 
attempts at defense were a foredoomed futility. His 
audience was “properly” hostile. It remained only to 
cap this man-sullying business with the inevitable re- 
eantation, and this Beritashvili did.” 

The human story breaks through the cold censuring 
words of the “Decree of the Scientific Council on 
Problems of the Physiological Theory of Academician 
I. P. Pavlov, April 12, 1951” (8, 9), the translation 
of which is here given: 


DECREE 


In its session of April 10-12, the Scientifie Council 
listened to Academician I. S. Beritashvili’s paper, ‘‘On 
the Factual and Methodological Bases of Reflex and Be- 
havior Theory,’’ and to his elucidation of views [con- 
tained therein]. The Scientific Council considered the 
questions posed in the paper and in the [following] dis- 
cussions. 

There took part in the work of the session leading 
specialists in the fields of physiology, psychology, and 
philosophy who unanimously censured Academician Beri- 
tashvili’s [whole] conception. 

The essence of I. S. Beritashvili’s [theoretical orien- 
tation and] set is reducible to a series of vicious affirma- 
tions: 

1) There exists a special ‘‘psychonervous activity,’’ 
so-called by him, which [represents] a stage higher than 
that of higher nervous activity ; 

2) The reflex principle is not extensible to this ‘‘psy- 
chonervous activity ;’’ 

3) Animals that possess a cerebral cortex are directed 
in their behavior by ‘‘ideas’’ (analogous to those of 
man) ; 

4) In [real] fact, the attempt to create on this vicious 
foundation a special science of behavior is being con- 
tinued ; 

5) In I. S. Beritashvili’s [whole] conception there is 
being repeated his former [attempted] revision of the 
basic lawful regularities of higher nervous activity which 
were established by I. P. Pavlov. 

The Scientific Council states that Academician I. 8S. 
Beritashvili to this very day holds on to anti-Pavlovian 
positions and that his [present] imelination to make use 
of Pavlovian terminology does not put aright the essence 
of his [fundamental] conception but, contrariwise, is a 
form of veiling the reactionary and pseudoscientific theses 
of Academician Beritashvili. By means of his erroneous 
views Academician Beritashvili tries to throw back native 
physiology to pre-Pavlovian times. 

[Viewed] fundamentally, in Academician I. S. Beri- 
tashvili’s paper there is expounded the dualist and ideal- 
ist conception of his so-called ‘‘psychonervous activity,’’ 
which was [already] contained in his brochure, ‘‘ Bases 
of Nervous and Psychonervous Activity’’ (1947). 

The Scientific Council holds: 

1, Academician I. 8. Beritashvili’s [whole] conception 


2The date of Beritashvili’s official recantation was er- 
roneously given as May 23, 1951, in an earlier paper (7). 
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is a frank dualism and contradicts in principle I. P. 
Pavlov’s consistently materialist theory of higher nervous 
activity. 

2. Academician I. S. Beritashvili is in manifest con- 
tradiction with the resolutions of the Joint Session of the 
USSR Academy of Sciences and the USSR Academy of 
Medical Sciences. 

3. Academician I. 8. Beritashvili, in his argumentation 
about spontaneous activity of nervous elements, forsakes 
in the field of physiology the strictly deterministic posi- 
tion, on which I. P. Pavlov’s entire materialist theory is 
based. 

4. Academician I. 8. Beritashvili has taken to the road 
of scientific speculation, creating utterly unfounded hy- 
potheses about cortical processes and replacing the ob- 
jective analysis of higher nervous activity in animals 
with divinations of their subjective states. 

5. The facts with which Academician I. 8. Beritashvili 
operates are, in a number of instances, [of] doubtful 
[character] and demand a careful objective analysis 
from the standpoint of Pavlovian physiology. 

6. Since the time of the Joint Session there has been 
effected in the views of Academician I. S. Beritashvili no 
essential changes whatsoever [which may be thought of 
us] drawing them nearer to Pavlovian physiology. 

The Scientific Council regards as improper [the fact] 
that the resolutions of the Joint Session were not only 
not put into force by the leadership of the Georgian 
Physiological Institute, but also that no broad discussion 
of the resolutions was organized in the Institute. 

Academician I. 8. Beritashvili’s anti-Pavlovian views 
are a serious ideological obstacle to the development of 
physiological research in Georgia along Pavlovian lines. 

The Scientific Council considers that in a number of 
Georgian physiological institutions, an intolerable Arak- 
cheevian regime [with its favoritism, toadyism, and 
aridity] has entrenched itself—a regime in which criti- 
cism of I. 8. Beritashvili’s views was forbidden and 
where those scientific workers who did express [well]- 
founded objections against his anti-Pavlovian [orienta- 
tion and] tendencies were persecuted [and run out]. 
Arakcheevian methods were especially widely practiced 
by Prof. Narikashvili, deputy director of the Georgian 
Academy of Sciences’ Institute of Physiology. 

The Scientific Council also censures I. 8. Beritashvili’s 
contemptuous attitude toward the accomplishments of 
native physiology 21d censures his cosmopolitan worship 
of foreign science. 

The Scientific Council considers it necessary that, in 
one of its sessions in the near future, it discuss the plan 
of scientific work of the Georgian Academy of Sciences’ 
Physiological Institute. 

The Scientific Council considers it necessary to dispatch 
to Tbilisi an authoritative commission of physiologists 
in order to organize and conduct a broad discussion of 
Academician I. 8. Beritashvili’s errors. 

The Scientific Council takes notice of Academician I. 
S. Beritashvili’s declaration that the criticism directed 
his way is correct, that he recognizes the idealist essence 


2On May 23, 1951, a repeat performance on a smaller 
seale took place as ordered. Narikashvili first rendered an 
account of the April proceedings of the Scientific Council 
in Moscow. Then Beritashvili’s fateful paper was discussed 
and heckled. A resolution was passed condemning his views. 
Narikashvili announced that the “collective of the Institute 
of Physiology of the Georgian Academy of Sciences would 
draw the necessary conclusions from the just criticisms of 
the erroneous conceptions of Academician Beritashvili.” Fi- 
nally, Beritashvili again “acknowledged as correct the crit- 
icism of his scientific views” (10, 11). 
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of his ‘‘conceptions,’’ and that he desires to rectify his 
anti-Pavlovian, idealist errors. 

(Confirmed by the Presidium of the USSR 

Academy of Sciences, April 13, 1951) 


The Scientific Council was convened for the fourth 
time early in June 1951. One of its decrees, dated June 
6, 1951, considers the research plans of Fol’bert and 
Protopopov, both from the Ukraine (12, 13) ; another 
deals with Orbeli (14-16). 

Fol’bert and Protopopov are congratulated for pre- 
senting “[research] plans [that] are directed toward 
further development of the ideas of I. P. Pavlov in 
the field of physiology and medicine.” However, their 
tendency, along with others, to skirt the central prob- 
lems of Pavlovian theory in favor of peripheral or 
“associated problems” is- condemned.. These. research- 
ers are therefore advised in the future to direct their 
attention to the key issues of research on higher nerv- 
ous activity. In addition, certain conceptual formula- 
tions by Fol’bert and Protopopov undergo criticism. 
The decree notes and affirms.that “the requisite clarity 
in the formulation of such concepts as fatigue, ex- 
haustion, and inhibition is wanting in both the [re- 
search] plan and statements of Prof. IU. V. Fol’bert,” 
and that “similarly there is a noticeable lack of clarity 
in the formulations [to be found both in the research | 
plan and in the statements of Prof. V. P. Protopopov 
concerning the problem of habit and symbols in the 
study of higher nervous activity in animals.” These 
two researchers are also admonished to bring their 
investigations into line with practical needs, even as 
they engage in fundamental research. Thus, “the Coun- 
cil recommends to Prof. IU. V. Fol’bert that he tie 
his investigations more closely to the tasks of medicine 
and physical education.” How he is to do this and not 
skirt the central problems of Pavlovian theory in 
favor of “associated problems” is not indicated. The 
decree finally approves with reservations the sub- 
mitted plans of research. 

Orbeli, once a figure of importance and power in 
the Soviet scientific world, is confirmed in the ignominy 
of his present low state by the decree of the Scien- 
tifie Council of June 6, 1951. Unseated and discredited 
by Lysenko and undermined further during the Pav- 
lovian sessions by Bykov (17), Orbeli is here treated 
almost like a little boy who hasn’t done his homework 
right. Orbeli’s degradation cannot be better revealed 
than in the words of this decree. 


DECREE 


The fourth session of the Scientific Council listened to 
and discussed the plan of scientific research work of the 
physiological laboratory of the Lesgaft Natural Science 
Institute, affiliated with the RSFSR Academy of Peda- 
gogical Sciences, and of the physiological groups headed 
by L. A. Orbeli in 1951. The Scientific Council listened 
to and discussed the declaration to it of Academician L. 
A. Orbeli concerning his attitude toward criticism of his 
theoretical errors, reflected in the decree of the Joint 
Session of the USSR Academy of Sciences and the USSR 
Academy of Medical Sciences in 1950. 

The declaration, presented by Academician L. A. Orbeli 
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to the Scientific Council, as well as his explanations and 
answers to questions arising in the course of the discus- 
sion, cannot be deemed satisfactory. 

The Scientific Council observes that Academician L. A. 
Orbeli only formally acknowledges the criticism directed 
against his views in the Joint Session, all the while essen- 
tially holding on to his former anti-Pavlovian positions. 

In trying to exeuse the errors committed by him, 
Academician L. A. Orbeli has turned to [traveling] the 
inadmissible road of disereditation of the views of the 
founders of [our] native materialist physiology, I. M. 
Sechenov and I. P. Pavlov. Academician L. A. Orbeli has 
distorted generally known facts; has denied the presence 
of a consistent materialist system of views in the works 
of I. M. Sechenov and I. P. Pavlov; has tried to repre- 
sent I, P. Pavlov as an empiricist, standing aside from 
the struggle of materialism with idealism and ostensibly 
supporting idealist subjeetive. method in the physiology 
of higher nervous activity. Academician L. A. Orbeli, in 
trying to explain away [those] errors of his [which reveal 
a pro-Morganist bias in behalf of] formal genetics, has 
striven to soft-pedal the implacable struggle of I. P. 
Pavlov with Morganism. 

On. questions of principle Academician L. A. Orbeli 
steered away from direct replies and tried, essentially, 
to shed from himself responsibility for the ideological 
and organizational errors committed by him. 

The plan [of research] which has been presented is 
devoted to exploration of the second signal system‘ with- 
out [any] indication of the physiological methods [to be 
employed], and his [proposed] investigation of the sym- 
pathetic nervous system is limited to [only] one theme. 
The absence of [any] concrete [indication of the] physi- 
ological means [to be employed in the] experimental in- 
vestigation of the most difficult problem of the second 
signal system in its interaction with the first [signal 
system], along with the limited character of the experi- 
ment itself in this area, and the presence of methodologi- 
eal errors, unextirpated by Academician L. A. Orbeli, 
eannot guarantee a successful conclusion to such a plan 
[of research]. 

The Scientific Council considers the plan of scientific 
work, submitted by Academician L. A. Orbeli, as unsatis- 
factory and recommends that the plan be subjected to 
thorough revision. 

The Scientific Council recommends that Academician 
L. A. Orbeli [continue to] pursue his research on the 
physiology of the sympathetic nervous system on condi- 
tion that he eliminate his errors, committed in the [long] 
course of working over this [research] problem and [that 
he pursue his research] on the basis of the general prin- 
ciples of Pavlovian physiology in close conjunction with 
the problems of the clinic.* 

The Scientific Council thinks that investigations of the 
physiology of higher nervous activity in man can be ecar- 


‘Briefly, in Pavlovian theory the second signal system 
substitutes verbal cues for the physical stimuli that the 
first signal system employs. The conditionability of both 
verbal and physit¢al stifnulf perfnits them the role of signals. 

S After his excoriation during the Pavlovian sessions of 
1950 because of his alleged “preoccupation with the sym- 
pathetic nervous system to the exclusion of its subordinate 
connection with the cerebral cortex,” Orbeli evidently felt 
that the expedient course of action was to quit major study 
of the sympathetic nervous system. Pravda, however, put 
it as follows: “Not desiring to revise the erroneous princi- 
ples [employed by him] in [his] conception of the sympa- 
thetic nervous system, which he studied without taking into 
account the predominant role of the cerebral cortex, Acade- 
mician L. A. Orbeli has hit the road to renunciation of fur- 
ther research on these problems...” (18). 
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ried out [successfully] in the laboratory headed by 
Academician L. A. Orbeli only on condition that Acade- 
mician L. A. Orbeli radically revise the methodological 
principles [applied by him to] these problems and that 
he select suitable qualified specialists [to make up his 
laboratory personnel]. 

The Scientific Council takes notice of Academician L. 
A. Orbeli’s announcement that he is in full agreement 
with the criticism directed against his views in the Joint 
Session of the USSR Academy of Sciences and the USSR 
Academy of Medical Sciences and in the fourth session 
of the Scientific Council, and [also] that he promises in 
his future work to correct committed errors. 

(Confirmed by the Presidium of the USSR 
Academy of Sciences, June 15, 1951) 


In view of the responsibilities and scope of the work 
of the Scientific Council on Problems of the Physio- 
logical Theory of Academician I. P. Pavlov, it is diffi- 
cult to believe that it has the time to handle its work 
load and come to decisions in the course of its sched- 
uled meetings: four within nine months. The moni- 
toring of research and browbeating of dissidents such 
as Beritashvili and Orbeli must, by any realistic view, 
take place, in the main, between meetings. These meet- 
ings are best viewed, it would seem, as primarily of 
formal character, officially approving prior decisions 
and not hesitating to stage a simulated freedom of 
discussion where “education” and example are desired 
for broader purposes. 

Aside from the internal evidence of the decrees al- 
ready noted, further evidence in support of this con- 
clusion may be adduced from the following: 

1) The 14th Conference on Problems of Higher 
Nervous Activity, Dedicated to the 15th Anniversary 
of Academician I. P. Pavlov’s Death. This conference 
was organized by the Scientific Council and was held 
in Moscow on April 5-8, 1951, prior to its third ses- 
sion held on April 10-12, 1951. The decree of the 14th 
Conference, dated April 8, 1951, and confirmed by 
the Presidium of the USSR Academy of Sciences on 
April 13, 1951, bears the signatures of Bykov and 
Airapet’iants, chairman and secretary, respectively, of 
the Scientifie Council (19, 20). 

2) The decree of the Scientific Council, dated Sep- 
tember 26, 1951. This deeree was issued during its 
fifth session and refers to “information [supplied to 
it] by M. A. Usievich, a council member, concerning 
the state of affairs as regards the development of the 
physiological theory of Academician I. P. Pavlov in 
the city of Rostov-on-the-Don . . . [at the hands of] 
N. A. Rozhanskii [who is properly criticized by Usie- 
vich for his] methodologically erroneous conceptions” 
(21,22). The decree also cites with approval the 
attack on “Rozhanskii’s perverted views” published 
by Usievich on July 8, 1951, in Meditsinskii Rabotnik 
(The Medical Worker) (23). 

3) The decree of the Scientific Council, dated No- 
vember 24, 1951. This decree, issued during its sixth 
session, takes Anokhin severely to task for his eon- 
tinued adherence to “anti-Pavlovian positions” despite 
profuse protestations to the contrary (24) and ada- 
mantly affirms that “the Scientifie Council considers 
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it necessary to dispatch a representative of the Scien- 
tifie Council to Riazan’ [where Anokhin heads the 
Department of Physiology in the Riazan’ Medical In- 
stitute] in order to conduct discussions on the results 
of the sixth session of the Scientifie Council on Prob- 
lems of the Physiological Theory of Academician I. P. 
Pavlov and in order to render assistance to the diree- 
torate in revising the work of the Pavlovian Commit- 
tee of the Riazan’ Medical Institute” (25). 

4) The 15th Conference on Problems of Higher 
Nervous Activity, Dedicated to the 50th Anniversary 
of Academician I. P. Pavlov’s Theory on Conditioned 
Reflexes. This conference was organized by the Scien- 
tifie Council and was held in Leningrad on April 2-6, 
1952. Members of the council contributed papers, sev- 
eral of which were subsequently published (26-28). 

5) The coreports (sodoklady) of the Committee of 
the Scientific Council. Volokhov, a member of the 
editorial board of the Fiziologicheskit Zhurnal SSSR 
(USSR Physiological Journal), in rendering an ac- 
count of the sixth session of the Scientific Council for 
the Vestnik Akademii Nauk SSSR (Bulletin of the 
USSR Academy of Sciences), alludes three times to 
the coreports of a committee of the Scientific Council 
—the first public mention of the existence of which 
the writer has happened upon (29). According to 
Volokhov, these coreports are given after the presen- 
tation of past activities and future plans by those in- 
dividuals who have been called upon to render an 
account of themselves as responsible heads of various 
physiological programs—research, pedagogical, ete. 
These coreports reflect investigative action between 
council sessions and, because of their seope and tech- 
nical nature, must surely have been submitted, prior 
to public presentation, to the various members of the 
Scientific Council in a private and more detailed 
version. 

6) The critical articles appearing in the scientific 
and public press, written or inspired by members of 
the Scientific Council (30-39). The publication dates 
of these articles and those of the decrees of the Scien- 
tifie Council bear more than an accidental relation- 
ship. There is much evidence of coordinated activity. 
The membership of Bykov, Airapet’iants, and Usie- 
vich—all of the Scientific Council—on the editorial 
board of the Journal of Higher Nervous Activity is 
certainly not without significance in this connection, 
as is also the presence, on the Committee of the Scien- 
tifie Council, of members of the editorial board of the 
USSR Physiological Journal (e.g., Chernigovskii). 

The mission of the Scientifie Council is to ensure 
the Pavlovianization of physiology in the spirit of 
partiinost’.® This it is busily doing. This also is, to be 
sure, an unfortunate development for world science. 
Whether this retrogression, however, represents a 
total loss to world seience should not be answered in 
the glib affirmative, at least not for the present. The 
literature recording developments may be discourag- 
ing, but we must wait for fuller reports of the theo- 


*A difficult term to translate; probably best rendered as 
“Party partisanship.” 
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retical and experimental efforts instigated by this old- 
new doctrine that has been adopted as the only basis 
for a “truly materialist, progressive physiology.” In 
spite of unsophisticated theory, interesting develop- 
ments sometimes emerge. 
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News and Notes 


The Radiation Research Society 


DurineG the past fifty years the complexity of sei- 
ence has increased enormously and has led to greater 
specialization. This is reflected by the formation of 
numerous scientific societies and the establishment of 
subdivisions in the older societies, all of which, in the 
opinion of the respective members, serve a useful 
purpose. However, specialization carried too far may 
well have an adverse effect on the progress of science. 

Although specialization cannot be avoided, its harm- 
ful consequences may be mitigated by taking advan- 
tage of another trend in modern science. The solution 
of many important problems requires the collective 
effort of specialists in different fields. Therefore, if a 
problem, instead of a branch of science, is made the 
common point of interest, it is possible to bring to- 
gether specialists from different disciplines. Contacts 
among such specialists would then broaden their 
views and would be beneficial to all. The study of the 
biological effects of radiation is an ideal problem of 
this type, in that it involves the collaboration of 
physicists, chemists, and biologists. This idea has led 
to the formation of the Radiation Research Society, 
which held its first business meeting in New York on 
April 15, 1952. 

The new society is perhaps unique in that it is 
expressly constituted to bring together scientists of 
widely different backgrounds in a highly specialized 
field—on a perfectly equal basis. To this end, its con- 
stitution stipulates that: “The Council shall consist 
of the Officers and 10 elected Councillors. The fields 
of physics, chemistry, biology and medicine shall be 
represented on the Council each by two Councillors, 
elected expressly for this purpose. The remaining two 
Councillors shall be elected to represent science in 
general.” 
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The objects of the society are purposely quite 
broad: “(1) To promote original research in the 
natural sciences relating to radiation. (2) To facilitate 
integration of different disciplines in the study of 
radiation effects. (3) To promote the diffusion of 
knowledge in these fields.” 

The interest shown in the society augurs well for its 
success. Practically all those invited to become mem- 
bers joined, and the initial membership is over 250. 
The officers for the year 1952-53 are: Raymond E. 
Zirkle, president; Alexander Hollaender, vice presi- 
dent; Abraham Edelmann, secretary; Harvey Patt, 
treasurer. 

G. Fama 
Department of Radiology 
Columbia University 


Scientists in the News 


Daniel I. Arnon, professor of plant physiology in 
the University of California at Berkeley, has been 
elected President of the American Society of Plant 
Physiologists. 


Brewton Berry, professor of sociology at Ohio State 
University, has received the $1000 Anisfield-Wolf 
Award for his book Race Relations, published by 
Houghton Mifflin Company. The volume is the first 
textbook to receive one of the awards, which were 
established 18 years ago by Edith A. Wolf, of Cleve- 
land, in memory of her father and her husband. The 
awards—two each year—go to the best books dealing 
with problems of racial and nationality group rela- 
tions. Members of the Awards Committee were Ralph 
Linton, of Yale University, Henry Seidel Canby and 
Amy Loveman, of the editorial staff of The Saturday 
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Review, and Henry Pratt Fairchild, of New York 
University. Dr. Berry has been an Ohio State faculty 
member since 1946. 


Wesley Bourne, until recently professor and chair- 
man of the Department of Anaesthesia of MeGill Uni- 
versity, has accepted an offer from WHO to act as 
counselor in the setting up of a center in Paris, to 
provide training in anesthesia for graduates in medi- 
cine. The term of his engagement will be from Novem- 
ber 1952 to the end of 1953. 


In recognition of their outstanding contributions 
to engineering and science, honorary degrees were 
conferred on Albert Caquot, president of the Inter- 
national Standards Association and president of the 
French National Academy of Arts and Sciences, and 
Edwin Herbert Land, president of the Polaroid Com- 
pany and of the American Academy of Arts and 
Sciences, by the Polytechnic Institute of Brooklyn. Dr. 
Caquot is professor at the Ecole des Ponts et Chausses. 
Dr. Land is the inventor of the Polaroid camera. 


A. Kennon Davis, instructor in physiology at the 
University of Tennessee Medical Units in Memphis, 
has joined the staff of the U. S. Naval Radiological 
Defense Laboratory in San Francisco, to do research 
on thermal burns that may be received from an atomic 
explosion. 


Hans Frauenfelder, nuclear physicist at the Swiss 
Federal Institute of Technology in Zurich, will join 
the staff of the University of Illinois. 


A Festschrift on the 70th birthday of Richard B. 
Goldschmidt, University of California, has been pub- 
lished by the Portugaliae Acta Biologica. It contains 
contributions from 30 authors, representing 11 coun- 
tries. 


Avram Goldstein has returned to Harvard Medical 
School as assistant professor of pharmacology, after 
a year at the Pharmacological Institute of the Uni- 
versity of Bern. 


Leon Gordon and Ira G. Wool, medical students at 
the University of Chicago, have been awarded the 
Harry Ginsburg memorial prize for 1952. Awarded to 
medical students in the department of physiology, 
the prize is a tribute to the late Harry Ginsburg, 
who died while a student at the university. Dr. Gor- 
don, who received his M.D. with honors in physiology, 
will interne at Philadelphia General Hospital. Mr. 
Wool is a junior in medical school. 


Eleanor Hudson Grady, dean of faculty at Hunter 
College, has announced her retirement effective next 
February. Dr. Grady, who has been associated with 
the college since 1915, will be on a leave of absence 
during the fall semester. Appointed dean of faculty 
in 1941, Dr. Grady served as acting president of the 
college during 1950-51 while George Shuster served as 
Land Commissioner in Bavaria. Last year she was 
voted the “Woman of the Year in Education” by 


the New York Chapter of the American Association 
of University Women. 


G. Halsey Hunt has been appointed an assistant 
surgeon general of the Public Health Service and will 
serve as associate chief of the Bureau of Medical 
Services. Dr. Hunt was formerly chief of the Divi- 
sion of Hospitals. The Bureau of Medical Services 
administers most of the PHS direct medical care 
functions, managing 22 hospitals located in major 
seaport cities and over 100 outpatient facilities. The 
bureau also includes the Division of Foreign Quaran- 
tine, divisions concerned with medical, hospital, 
dental, and nursing resources, and is responsible for 
the administration of the Hospital Survey and Con- 
struction Act. Dr. Hunt joined the Bureau of Medical 
Services as assistant chief of the Division of Hospitals 
in 1947, becoming chief in 1949, succeeding Otis L. 
Anderson, now chief of the Bureau of State Services. 


Gerald Klatskin, associate professor of medicine at 
Yale, has received the first Francis Gilman Blake 
Award, established by the Yale chapter of Nu Sigma 
Nu, a medical fraternity. The award is named after 
the late Dr. Blake, former dean of the Yale School 
of Medicine, who died last February. In establishing 
the award, the students announced that the purpose 
was to encourage better teaching of the medical 
seiences by recalling the example set by Dr. Blake. 
The recipient will be chosen annually by a vote of the 
entire graduating medical class, and a permanent 
plaque with the names of the Blake Award winners 
will be hung in the school. 


The American Association of the History of Medi- 
cine has awarded the William Osler medal for 1952 
to Herbert S. Klickstein, a fourth-year student at 
the University of Pennsylvania School of Medicine, 
in recognition of his essay on “A Short History of 
the Professorship of Chemistry of the University 
of Pennsylvania School of Medicine.” 


Frank V. Kosikowsky, of Cornell University’s Dairy 
Department, has accepted an FAO invitation to 
participate in a symposia and refresher course on 
cheese manufacturing to be held in Poligny, France, 
Sept. 8-13. The meeting will be held in cooperation 
with the International Dairy Federation. 


John W. Marden, Westinghouse research scientist, 
has received from the Department of the Army its 
highest civilian award in recognition of his research 
and development of a new alloy for barrel liners for 
automatic weapons. Dr. Marden has been working 
on the development of this new metal since 1942. 


N. T. Mattox has resigned his position at the Uni- 
versity of Puerto Rico to accept an appointment at 
the University of Southern California, where he will 
serve as half-time research associate in the Allan 
Hancock Foundation for marine studies and half- 
time as associate professor in zoology. 


F. Lloyd Mussells has been appointed executive 
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director of the Committee on Medical Sciences, Re- 
search and Development Board, Department of De- 
fense. Dr. Mussells, who has served as deputy execu- 
tive director since July 1951, sueceeds Thomas B. 
Spencer, who will join the staff of the Cornell Medi- 
cal Center in New York City as director of the Out- 
Patient Department of the New York Hospital and as 
Instructor in Medicine at the College of Medicine, 
Cornell University. Dr. Mussells is on a two-year 
leave of absence from Strong Memorial Hospital, 
University of Rochester, where he was assistant di- 
rector from 1949 to 1951. 


S. M. Naudé, vice president of the South African 
Council for Scientific and Industrial Research, is 
visiting the U. S. and Canada during June and July 
to renew his contacts in North America with direc- 
tors of a number of research organizations, after a 
similar tour of the United Kingdom and the con- 
tinent. Dr. Naudé was director of the South African 
National Physical Laboratory and a former professor 
of Physics at the University of Stellenbosch. 


W. Albert Noyes, Jr., chairman of the University 
of Rochester Chemistry Department and former presi- 
dent of the American Chemical Society, has been ap- 
pointed dean of the University’s Graduate School. 
Lewis W. Beck, chairman of the Philosophy Depart- 
ment, has been named to the new position of associate 
dean. Both men will continue as chairmen of their 
departments. Dr. Noyes succeeds Frank P. Smith as 
graduate dean. Dr. Smith has resigned to become 
director of the Bureau of Business Research and pro- 
fessor of business administration at the University of 
Michigan. Dr. Noyes is senior scientific adviser to 
Anthony C. McAuliffe, chief of the U. S. Chemical 
Corps, and is also chairman of the NRC Division of 
Chemistry and Chemical Technology, a member of 
the Naval Research Advisory Committee, and con- 
sultant to the Atomic Energy Commission. 


John Frederick Reinhard has been appointed di- 
rector of pharmacologic research in the Warner In- 
stitute for Therapeutic Research. Dr. Reinhard for- 
merly was director of the Pharmacology Department, 
Nepera Chemical Co. He has served as a member of 
the staff of New York University College of Medicine 
and Dentistry, as well as pharmacologist at the Well- 
come Research Laboratories. 


R. H. Simpson, meteorologist in charge of the Hono- 
lulu weather bureau and secretary of the Standing 
Committee on Pacifie Meteorology, left Honolulu at 
the end of May to take a position in the central office 
of the Weather Bureau in Washington, D. C. Mr. 
Simpson’s work will be concerned with the planning 
and development of the bureau’s scientific and research 
activities. 

Esmond E. Snell, University of Texas biochemist, 
is in Europe to attend the second International Con- 
gress of Biochemistry, before which he will discuss 
his research on the ways in which aureomycin in- 
creases use of vitamin B, in the body, the part the 
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vitamin plays in body functions, its distribution in 
nature, and its relation to the growth of lactic acid 
bacteria. 


Henry Terrey has been appointed to the University 
chair of chemistry at University College, London. 


John L. Wood, professor of chemistry, University 
of Tennessee Medical Units, has been appointed head 
of the Department of Biochemistry. T. P. Nash, Jr., 
dean of the School of Biological Sciences and chief 
of the Division of Chemistry, will continue as dean 
and chief of the division. Dr. Wood will assume major 
responsibility for the instruction of undergraduate 
and graduate students in biochemistry. 


Education 


Le Bonheur Children’s Hospital, the only general 
practice hospital exclusively for children in the Mid- 
South, opened June 25 in Memphis. J. Caffey, A. 
Christie, H. W. K. Dargeon, J. H. Hess, L. D. Baker, 
and members of the staff of the University of Ten- 
nessee College of Medicine participated in a two-day 
seminar in celebration of the occasion. The $2,000,000 
hospital was built with funds provided by the federal 
government under the Hill-Burton Act, the state of 
Tennessee, and money raised by Le Bonheur, Memphis 
women’s philanthropic organization. 


Brookhaven National Laboratory will be host to 
63 visiting scientists and 91 students this summer, 
who will participate in the laboratory’s research proj- 
ects, related to the work they conduct, or as research 
assistants. 


The following faculty members of the University 
of Chicago will retire with emeritus status this year: 
Louis L. Thurstone, Charles F. Grey distinguished 
service professor of psychology; Pierce Butler, pro- 
fessor of library science; Hazel Kyrk, professor of 
home economies and economies; Ernest P. Lane, pro- 
fessor of mathematies; Grace E. Storm, assistant pro- 
fessor of education; and Louise W. Putzke and Harris 
R. Vail, teachers in the laboratory school. 


Columbia University has established a Council on 
Medical Affairs, of which John G. Jackson has been 
named chairman. The council will be limited to 30 
members and is intended to be broadly representative 
of business and professional groups throughout the 
nation. It will advise and assist the university in the 
discharge of its public responsibilities and in the 
development of its medical program. The Division of 
Cooperative Research, important link between the new 
Engineering Center and industry, has been put in 
charge of John G. Dean, of International Nickel Co. 


Ernest Whitworth has been appointed director of 
the Commission on Accreditation of Service Exper- 
iences by the American Council on Education. Chief 
function of the commission is to evaluate, in educa- 
tional terms, training given by the armed forces and 
to recommend to civilian educational institutions the 
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amount and type of academic credit for each train- 
ing program. Mr. Whitworth, associate registrar 
and director of the Office of Machine Records at 
Cornell, succeeds Charles W. McLane who, at the 
termination of a year’s leave of absence, has re- 
turned to the University of Missouri. 


A Committee on Institutional Research Policy has 
been appointed by the American Council on Educa- 
tion, to study the problems arising from the impact 
on colleges and universities of the expanding research 
programs sponsored by government agencies and by 
industry. The nine members of the committee, of which 
Virgil Hancher, of Iowa State, is chairman are: J. R. 
Killian, Jr., Franklin D. Murphy, T. P. Wright, J. C. 
Morris, Larry R. Lunden, James H. Corley, Robert 
F. Bacher, and James B. Macelwane. 


Duke Hospital has opened a new speech service for 
harelip and cleft palate children of North Carolina. 
Under the direction of Murray M. Halfond, six 
children are attending a six-week summer session, 
arranged by the Social Service Department in co- 
operation with state agencies. At the end of the course, 
the children will have learned enough to carry on 
further work at home and will return to the hospital 
for periodic checkups. 


A Graduate Institute in Silicate Chemistry and 
Related Sciences has been established under the 
sponsorship of the University of Toledo, Libbey- 
Owens-Ford Glass Co., Owens-Illinois Glass Co., and 
Owens-Corning Fiberglas Corp. Initial financing will 
be by grants totaling $75,000 from the industry and 
$50,000 from the university over a five-year period. 
Wilhelm Bitel, of the Office of Naval Research, has 
been appointed professor of silicate chemistry and 
director of the institute. 


Illinois Institute of Technology will retire four 
faculty members at the end of the 1951-52 academic 
year. They are David P. Boder (psychology), Lester 
R. Ford (mathematies), Charles A. Nash (electrical 
engineering), and Roe L. Stevens (bridge and struc- 
tural engineering). 


The University of Tennessee has appointed Anton 
de 8. Brasunas, of Oak Ridge National Laboratory, 
to the staff of the Department of Chemical Engineer- 
ing, where he will continue his studies on high tem- 
perature metallurgy. Robert Kieber, who has been 
doing research at the Camp Detrick laboratories of 
the Army, will take over the direction of the Tennessee 
program of microbiology as related to chemical engi- 
neering. He will succeed Arthur L. Pollard, who will 
retire in September. 


Women’s Medical College of Pennsylvania has ap- 
pointed Nicholas B. Dryer, of the University of Ver- 
mont, professor of pharmacology and toxicology; 
Carmen Thomas, director of oncology; Jean Crump, 
professor of pediatrics and chairman of the depart- 
ment; Katharine R. Boucot, professor of preventive 
medicine; Emilie §. Loeffler, teaching fellow in the 
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Department of Medicine; and John B. Levan, clinical 
assistant professor in medicine. The following have 
been elected to emeritus status: Emily Bacon, Eunice 
Stockwell, and Sarah I. Morris. 


Grants and Fellowships 


American Heart Association awards for 1952-53 
amount to more than $350,000 and will support in- 
vestigations at institutions in 20 states, the District 
of Columbia, Montreal, and Beirut. The Marine Bio- 
logical Laboratory at Woods Hole received $10,000 
for a study of the mechanism of muscular contrac- 
tion, to be conducted by Albert Szent-Gyorgyi, and 
the University of Pennsylvania School of Medicine, 
$10,500 for work on cholesterol and the action of 
hormones in relation to this and other fatty sub- 
stances. 


Carnegie Corporation of New York has awarded 
$150,000 to Case Institute of Technology to aid in 
the development of an experimental program for 
liberalizing engineering education. Begun three years 
ago, the program seeks to prepare the student for the 
responsibilities of American citizenship, increase his 
knowledge of Western culture, develop his reading 
skills, and teach him to write and speak proficiently. 


Central Scientific Company has awarded its annual 
Cenco scholarships for 1952-53 to Albert J. Rothman, 
Department of Chemistry, University of California, 
Berkeley, and to William F. Miller, Department of 
Physics, Purdue. 


Continental Can Company, Chicago, has established 
a full tuition scholarship in food engineering at Illi- 
nois Institute of Technology for 1952-53. In addition, 
the company has made funds available for special 
food engineering equipment needed to train students 
in the field. 


The Field Foundation has allocated $26,000, for two 
years, to be used in the study of children with psy- 
chosomatic problems. A 12-bed unit has been opened 
by the University of Illinois at the Illinois Neuro- 
psychiatric Institute. Margaret Garard and Julius B. 
Richmond will direct the studies, and the ward will 
be staffed by personnel from various departments, to 
provide an interdisciplinary approach to the work. 


The Matchette Foundation Prize in Aesthetics ($500) 
will be given for the best article in aesthetics or the 
philosophy of art by an American author during the 
academic year 1952-53. Included in eligible material 
will be all theoretical discussions of the arts and re- 
lated modes of experience and behavior from a phil- 
osophical or scientific point of view, including those 
of psychology and sociology. Historical and critical 
studies are eligible if they involve questions of gen- 
eral theory. For full information write to the Frank- 
lin J. Matchette Foundation, 20 E. 66th St., New 
York City. 


The Damon Runyon Memorial Fund has made can- 
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cer research grants amounting to $418,225 to 22 U. 8S. 
institutions and to the Radium-Hemmet Institute, 
Stockholm. The latter received $5,000 to finance pub- 
lication of a study on the results of radiotherapy in 
carcinoma. The Runyon Fund has distributed a total 
of $5,407,540 in grants and fellowships in this country 
and in 13 foreign countries. 


In the Laboratories 


Beckman Instruments, Inc., has recently moved its 
Midwest offices to new and larger quarters at 7145 
W. Belmont Ave., Chicago. The Chicago branch is 
under the direction of George Kineaid. 


Chemstrand Corporation has recently named David 
W. Chaney senior group leader in charge of the re- 
search section. He was transferred from the plant at 
Mareus Hook, Pa., where he supervised research on 
Acrilan. The following have been appointed to the Re- 
search and Development Department in Decatur, 
Ala.: Albert H. Bruner, Leon Hecht, Jr., Edwin L. 
Lard, Madison L. Marshall, Andrew I. Smith, Edgar 
D. Smith, and Robert L. Sublett. 


Among the research scientists who will work with 
the regular staff of the Roscoe B. Jackson Memorial 
Laboratory this summer are Hans Gruneberg, of Uni- 
versity College, and James M. Tanner, Sherrington 
School of Physiology, St. Thomas’s Hospital, London. 
Eighteen additional specialists from all parts of the 
U. S. will also participate in the laboratory’s cancer 
research program this summer. 


National Institutes of Health has announced the 
following appointments: Joseph J. Bunim, of New 
York University College of Medicine, as chief of 
clinical studies on rheumatic diseases, and Norman 
B. McCullough as chief of clinical research at the 
Microbiological Institute. Both men will conduct their 
investigations at the new Clinical Center, which will 
begin studies with patients next spring. 


The University of Nevada will study the processing 
of uranium ores and concentrates, on a laboratory 
and unit process seale, under a $60,000 contract with 
the U. S. Atomie Energy Commission. 


Olin Industries, Inc., has organized a Forest Prod- . 


ucts Division with headquarters in Shreveport, La. 
The new division will be responsible for the operation 
of properties in Arkansas, Louisiana, and Texas, re- 
cently acquired through merger with Frost Lumber 
Industries, Incorporated. Major operating personnel 
are John W. Hanes, F. T. Whited, and Robert H. 
Evans. 


The Rockefeller Institute for Medical Research has 
announced the following promotions: Henry G. 
Kunkel, Stanford Moore, and William H. Stein, from 
associate member to member; Vincent G. Allfrey, 
Werner Hausmann, and Christophe H. W. Hirs, from 
assistant to associate. New appointments include 
Richard E. Shope as member; Edward H. Ahrens, Jr., 
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Hsiang-Tung Chang, and Carlton C. Hunt, associates ; 
and 12 assistants. Peter K. Olitsky has been made a 
member emeritus. 


Meetings and Elections 


The American Academy of Dental Medicine installed 
Harold R. Gelhaar as president for 1952-53. Also 
elected at the annual meeting in Montreal were Alvin 
H. Berman, president-elect; William Greenhut, secre- 
tary (re-elected); and George C. Stewart, treasurer. 
The academy admitted two new sections, Philadelphia 
and Baltimore. 


The American Electroencephalographic Society has 
elected Robert B. Aird president, John A. Abbott 
secretary, and Charles E. Henry treasurer. Mary A. 
B. Brazier is president-elect. 


At the annual meeting of the American Institute 
of Electrical Engineers, Donald A. Quarles was elected 
president, and William S. Hill, M. D. Hooven, W. L. 
Cassell, C. Myron Lytle, and Thomas Ingledow were 
elected vice presidents. N. 8. Hibshman was elected 
treasurer, and Andrew C. Muir, N. C. Pearey, and 
C. S. Purnell were elected directors. 


The Pacifie Section of the American Society of 
Limnology and Oceanography held its annual meeting 
at Oregon State College in June, electing the follow- 
ing officers: president, C. A. Barnes; vice president, 
W. M. Cameron; secretary-treasurer (two years), 
G. L. Pickard; member-at-large (two years), E. C. 
LaF ond. Twenty papers were presented in the various 
symposia that featured the two-day meeting. 


The American Society for Testing Materials elected 
Harold Lee Maxwell president and Norman L. 
Mochel vice president at its annual meeting in New 
York. The following were elected to the Board of 
Directors for three-year terms: George R. Gohn, 
William H. Lutz, Howard K. Nason, Adolph O. 
Schaefer, and Myron A. Swayze. During the annual 
meeting the following awards for outstanding techni- 
cal papers were given: the Charles B. Dudley Medal 
to Norman W. MeLeod, the Richard L. Templin 
Award to Thomas J. Dolan, and the Sanford E. 
Thompson Award to H. F. Gonnerman and William 
Lerch. 


The Association of Research Directors has elected 
the following officers: past president, W. Glen By- 
water; president, Emil Ott; vice president, Allan 
R. A. Beeber; secretary-treasurer, David X. Klein. 
C. R. Scholz, William H. Lyean, and Delbert F. 
Jurgensen were elected councillors. 


The following have been elected to the Board of 
Trustees of the Committee for Economic Development, 
a nonprofit and nonpolitical organization of business- 
men and educators devoted to impartial study of 
national economic problems: James L. Allen, William 
Balderston, Charles R. Cox, Gordon Gray, George H. 
Love, and Stanley Marcus. 
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Miscellaneous 


Among recent publications issued by the Depart- 
ment of Scientific & Industrial Research and avail- 
able from H. M. Stationery Office, London, or British 
Information Services, 30 Rockefeller Plaza, New 
York City 20, is a volume on Servomechanisms, which 
contains 17 reports dealing with theory, design, and 
operation resulting from research carried out under 
the direction of the Ministry of Supply. Reports of 
the Road Research Board and the Forest Products 
Research Board summarize the investigations con- 
ducted by these agencies in DSIR during 1950. 


Robert J. Hoyle, Jr., mechanical engineer and for- 
ester of Auburn, N. Y., has joined the research staff 
of Timber Engineering Company, affiliate of National 
Lumber Manufacturers Association. 


The University of Missouri Library will furnish, on 
request, microfilms of the book Die histochemischen 
und physiologischen Arbeiten von Friedrich Miescher, 
at $3.50. The book was compiled by Miescher’s friends 
after his death and was published at Leipzig in 1897 
by F. C. W. Fogel. It is understood that there are 
only a few copies available. 


Rare chemicals wanted by the Biochemical Products 
Corp., 305 Broadway, New York City 7, are dimethyl- 
ene dibromide and dimethylene dichloride. 


Recent Deaths 


Robert W. Andrews (82), physician and surgeon, 
Poughkeepsie, N. Y., May 28; Frank Z. Atran (67), 
textile manufacturer and philanthropist, New York, 
June 11; William C. Ballard, Jr. (63), electrical en- 
gineer, Ithaca, N. Y., June 11; S. Eugene Barrera 
(51), psychiatrist, Schenectady, N. Y., May 25; S. 
Potter Bartley (62), surgeon, New York, June 10; 
Giuseppe Belluzzo (76), economist and authority on 
projectiles, Rome, May 22; Walter W. Birge (74), of 
New York, pioneer in the development of rayon, Bos- 
ton, June 13; Valeria K. L. Bonham (—), philanthro- 
pist, Riverside, Conn., May 20; J. Clifton Buck (85), 
chemist, Atlantic City, June 13; Elmer H. Carleton 
(83), ophthalmologist, Hanover, N. H., June 1; 
David Dasso (61), engineer, Lima, Peru, May 18; 
John Dewey (92), philosopher, New York, June 1; 
Quintin Todd Dickinson (57), chemical engineer, 
Bound Brook, N. J., June 1; Alfred R. L. Dohme 
(85), of Sharp & Dohme, Inc., Baltimore, June 10. 

William G. Epstein (65), physician and surgeon, 
Chicago, June 16; Ifor L. Evans (55), economist, 
Aberystwyth, Wales, May 31; Walter Evans (53), of 
Annapolis, Md., president, Westinghouse Radio Sta- 
tions, Ine., Baltimore, May 28; H. Quimby Gallupe 
(63), surgeon, Waltham, Mass., May 29; John J. 
Gilbride (—), physician and surgeon, Philadelphia, 
June 11; Philip E. Haebler (54), of Montclair, N. J., 
metallurgist, Port-au-Peck, N. J., June 7; Arthur P. 
Hasking (72), physician, Jersey City, N. J., May 28; 
John W. Heckert (80), educator, Oxford, Ohio, June 
6; R. S. Hill (82), surgeon, Montgomery, Ala., June 
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16; William H. Hoover (63), president, Anaconda 
Copper Mining Co., Butte, Mont., June 6; James C. 
Irvine (—), educator and chemist, St. Andrews, Scot- 
land, June 12; Myles W. Johns (—), physican and 
pioneer x-ray expert, Utica, N. Y., June 4; Marvin F. 
Jones (63), otolaryngologist, New York, May 26; 
Otto Juliusberger (85), psychiatrist, New York, 
June 7. 

Max Kahn (79), physician, Cleveland, Ohio, June 
2; Theodore Kaletsky (55), oral surgeon and educator, 
New York, May 21; Luther H. Kice (67), derma- 
tologist and syphilologist, Garden City, L. I., May 30; 
Charles K. King (84), of Mansfield, Ohio, electrical 
engineer, Edgartown, Mass., May 30; Albert D. Lasker 
(72), philanthropist, New York, May 30; John L. 
Lavan (61), public health expert, Detroit, May 30; 
Andrew C. Lawson (90), geologist, San Leandro, 
Calif., June 16; Louis J. B. Le Bel (57), dermatolo- 
gist and syphilologist, Passaic, N. J., May 20; Frank A. 
Lorenzo (73), bone specialist, Punxsutawney, Pa., 
May 30; James E. Lough (81), educator, Fort Worth, 
Tex., June 3; Frank R. McCrary (72), naval aviation 
pioneer, Oakland, Calif., June 10; Jerome McCrystle 
(—), mining engineer, Wilkes-Barre, Pa., June 16; 
Samuel S. Mackeown (56), electrical engineer, Pasa- 
dena, Calif., May 29; Albert A. Merrill (77), aero- 
nautical scientist, Los Angeles, June 1; Henry C. 
Miller (—), mineralogist, Durango, Mexico, June 10; 
Paul G. Miller (77), of Winneconne, Wis., educator, 
Oskosh, Wis., May 21; Richard H. Miller (67), sur- 
geon, Boston, June 3; John W. Mills (—), biologist, 
Homestead, Fla., Apr. 16; Percy E. Mills (63), elec- 
trical engineer, Towaco, N. J., May 27; Louis L. A. 
Mowbray (74), aquarium expert, Hamilton, Bermuda, 
June 5. 

Cecil P. Newman (86), geneticist, Ville La Salle, 
Quebec, June 3; John L. Perry (71), former presi- 
dent, Carnegie-Illinois Steel Corp., Pittsburgh, May 
27; Charles E. Randa (56), electrical engineer, 
Roselle, N. J., June 2; Percy E. Raymond (72), pale- 
ontologist, Cambridge, Mass., May 17; John C. Reed 
(50), mining engineer, Louisville, Ky., June 16; 
Clarence Robison (79), educator, Soquel, Calif., May 
21; Lyman H. Robison (68), physician, Los Angeles, 
June 15; Samuel R. Rosen (40), psychiatrist, New 
Yerk, May 24; Harry R. Standiford (65), civil engi- 
neer, New York, June 1; John P. Stout (64), agri- 
culturist, Springfield, Ill., May 21; May Strang (—), 
of Pelham Manor, N. Y., founder of cancer prevention 
clinies, New York, June 11; John A. Summers (73), 
electrical engineer, Cleveland, June 2; Aikitsu 
Tanakadate (95), geophysicist, Tokyo, May 21; 
Norma S. Thompson (64), former secretary, Rocke- 
feller Foundation, New York, June 12, Charles R. 
Toothaker (79), mineralogist, Philadelphia, May 25; 
Bertha Van Hoosen (89), physician, Romeo, Mich., 
June 7; Anna H. Voorhis (85), gynecologist, Mount 
Vernon, N. Y., June 9; Herbert Walker (74), sugar 
technologist, Manila, June 12; James L. Walsh (67), 
of Summit, N. J., former president, American Ord- 
nance Association, Washington, D. C., June 11. 
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Technical Papers 


Conjugation in Tetrahymena* 
Alfred M. Elliott and David L. Nanney 


Department of Zoology, University of Michigan, Ann Arbor 


Ten wild strains of Tetrahymena sp. have been 
derived from single cell isolations, and in all of them 
conjugation oceurs readily within each clone. Follow- 
ing isolation from various natural sources near Ann 
Arbor, Mich., the cells were grown in a medium of 
boiled and filtered Cerophyll (1.5 g/l) which had been 
inoculated the previous day with Aerobacter aero- 
genes. Conjugation oceurs consistently soon after the 
nutrient medium has been exhausted. Seven of the 
ten strains have been established in chemically defined 
media. 

During conjugation the cells are attached only at 
their oral surfaces, though temporary attachments 
may occur elsewhere. Sinee the oral surface is near 
the anterior end of the cell, the conjugating pairs 
characteristically flare at a wide angle (Fig. 1). In 
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21 Waldo Furgason has tentatively identified these organ- 
isms as previously undescribed species of the genus Tetra- 
hymena. His observations have been confirmed, by Corliss, 
who in a preliminary morphological study, cautions, however, 
that differences between this ciliate and the type species of 
the genus are so slight that discovery of intermediate forms 
may make inadvisable their separation into two species. 
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cultures in which most of the cells are conjugating, 
the union of three cells is often observed (Fig. 2). In 
this case the three cells are firmly attached by their 
oral surfaces. Preliminary observations would indicate 
that tripolar fertilization takes place, but genetic 
proof would be necessary to establish this conclusion. 
The details of the conjugation process and some of 
the interstock variations will be presented in a later 
paper. The general features of the conjugation proc- 
ess resemble those reported by Maupas (1) for Leu- 
cophrys patula. 

Observations thus far indicate that conjugation 
within a clone results in death of the conjugants. Fol- 
lowing an exchange of nuclei, the cells fail to separate, 
and after a number of hours coalesce, become vacuo- 
lated, and finally lyse. Attempts are now being made 
to find conditions under which the conjugants will 
survive. It has not yet been determined whether con- 
jugation between cells of different origin also results 
in death, or indeed whether such conjugations occur. 

Repeated attempts by one of the authors (A. M. E.) 
to observe conjugation during the past 19 years with 
a particular bacteria-free strain of Tetrahymena geleii 
(E) have uniformly met with failure. Mixing various 
bacteria-free strains (E, W, GL, H) and fixing them 
at 30-sec intervals over the entire growth period (6 
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days) showed no evidence for conjugation or other 
types of nuclear reorganization. Bacterizing the same 
cultures and mixing them in all combinations have 
yielded negative results. This failure to obtain conju- 
gation in the long-maintained laboratory strains may 
be related to the fact that none of these strains now 
possesses micronuclei. Recent examination of slides of 
Strain E prepared at intervals for many years has 
shown that this strain has not possessed micronuclei 
since 1936, though it may have had micronuclei in 
1932 soon after it was isolated from nature. All the 
newly isolated wild cultures in which conjugation was 
observed have micronuclei. 

The use of animal cells for biochemical genetic 
studies has been greatly retarded by the difficulty of 
maintaining cultures in a defined medium. Tetrahy- 
mena is one of the few animal cells that can be grown 
on a defined medium (2, 3) and, hence, would be 
uniquely suited for such studies if crossbreeding 
analysis were possible. Obtaining conjugation regu- 
larly may be considered the first step in preparing 
this organism for increased use in the laboratory. 
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Some Oxidation Products of DL-a-Tocopherol 
Obtained with Ferric Chloride 


Vernon L. Frampton, W. A. Skinner, and 
Philip S. Bailey 
Basic Cotton Research Laboratory, The Plant Research 


Institute, The Clayton Foundation for Research, and The 
Department of Chemistry, The University of Texas, Austin 


Interest in the products obtained upon the mild 
oxidation of the tocopherols is aroused in a consider- 
ation of their fate during the development of oxida- 
tive rancidity in vegetable oils, in which they occur, 
and in consideration of their possible role in muscle 
metabolism. 

This communication is to record the isolation of five 
products, four colored oils and a colorless wax, formed 
upon the oxidation of pi-a-tocopherol with ferric 
chloride in methyl alcohol. Some of these same prod- 
ucts are also obtained when gold chloride is used as 
the oxidizing agent. (Ferrie and gold chlorides are 
used in the more popular methods for tocopherol assay 
[1, 2], and their usefulness for this purpose is based 
on the fact that the chief product obtained at room 
temperature with both these salts is the well-known 
tocoquinone [3].) 

The oxidation products were resolved chromato- 
graphically on a zine carbonate column when the 
chromatogram was developed with petroleum ether 
(b. 60°-75°). The bands, in descending order, were 
blue-gray, purple, orange, and yellow in color, and 
the colorless wax was found in the effluent liquid; 
when the chromatogram was developed with diethyl 
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Fic. 1. Ultraviolet absorption spectra for the yellow toco- 
quinone (I), the red ortho quinone (II), and for DL-a-tocoph- 


erol. The ordinate is eas and the abscissa is in mu. 
ether, the positions of the purple and the blue-gray 
bands were reversed. The relative proportion of each 
product formed is a function of the conditions under 
which the oxidation was carried out; when the oxida- 
tion was carried out for 3 hr with ferric chloride in 
great excess, and at 50° in methyl alcohol, the yields, 
in the order given above, were 14.5, 32.5, 42.0, 10.4 
and 0.5%. 

Purification of the oils and the wax was effected 
through chromatographic fractionation with different 
columns and different developing solvents, and the 
fractionation was continued until the extinction coeffi- 
cients, in methyl alcohol solution, for characteristic 
absorption bands for each product in the ultraviolet 
region of the spectrum became and remained constant. 
The ultraviolet absorption spectra for the yellow and 
orange products, in methyl aleohol, as well as that for 
pL-a-tocopherol, are recorded in Fig. 1. 


J, 
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Fic, 2. The ultraviolet absorption spectra for (I) the acid 
form and (II) the basic form of the purple oil and for (III) 
the basic and (IV) the acid form of the blue-gray oil. The 


ordinate is . and the abscissa is in mu. 


Both the blue-gray and purple oils have indicator 
properties, being blue-gray and purple, respectively, 
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in alkaline media and yellow in acid media. The color 
change with the purple oil, serving as an indicator in 
aqueous acidimetric titrations, oceurs in the pH range 
3.8 to 4.4; the color is yellow at pH 3.8, pink at 4.0, 
and purple at pH 4.4. The color transition with the 
blue-gray oil, in methyl alcohol, occurs at an apparent 
pH of 8.8 to 9.2. The ultraviolet absorption spectra 
for both forms of each of these indicators, in methyl 
alcohol solution, are recorded in Fig. 2. 

The orange and yellow oils and the yellow forms of 
the purple and blue-gray oils all show a green fluores- 
cence in ultraviolet light. 

Although proofs of structure of these products wiil 
be reported elsewhere, it may be stated here that the 
evidence is that the purple and blue-gray oils are 
hydroxy paraquinones, the chroman ring in the toco- 
pherol molecule has been ruptured in the case of the 
purple oil, that the orange is an ortho quinone, and 
that, with the exception of the yellow product, which 
is the well-known tocoquinone, the production of the 
quinones involved the elimination of methyl groups 
on the aromatic ring of the tocopherol molecule. 
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An Egg Encrusted with Protoporphyrin 


F. B. Hutt and J. B. Sumner* 
Cornell University, Ithaca, New York 


The egg shown in the accompanying illustrations 
was found by a farmer’s wife in the oviduct of a hen 
being prepared for the table. Fortunately it was saved 
and eventually turned in to one of us for an explana- 
tion of its nature and origin. The voluminous litera- 
ture on abnormal eggs was reviewed by Davaine (1) 
in 1860, and again recently by Romanoff and Roman- 
off (2), but neither in these compilations nor else- 
where have we been able to find any record of an egg 
like this one. A brief report therefore seems desirable. 

When received, some three weeks after its discovery, 
the egg was completely covered with a rough, gran- 
ular, dark purplish-brown material. The coating was 
smoothest around the middle and was rough and peb- 
bled at both ends. The egg measured 6.54 x 4.69 em 
and weighed 70 g. When shaken, it sounded like an 
addled one. 

Inquiry revealed that it had been removed from the 
uterine region of the oviduct of a 4-year-old hen, a 
hybrid from the cross Barred Rock ° x Rhode Island 
Red @. The hen had been a good layer and was in 
good health when killed for the table about Oct. 1, 
1951. Because of the age of the hen and the season of 


2We wish to thank Arley Bever for determining the loca- 
tion of the three absorption bands. 
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the year, one would expect the ovary to be inactive 
at that time. The owner reported that the only other 
eggs in the hen were small follicles, attached to the 
ovary. When freshly removed, the abnormal egg was 
more purple in color than it appeared after drying. 

Contents of the egg were carefully blown out by 
A. A. Allen. On drilling the hole, nothing could be 
blown out until water was forced in through the blow- 
pipe. The first material to come out was yellow and 
caseous. Eventually, by blowing in water and air alter- 
nately, the contents were removed. No bad odor was 
noticeable. 

The soaking necessary to blow out the egg loosened 
the pigmented coat, which cracked in many places as 


Fic, 1. The encrusted egg, showing cracks that developed 
in the crust after it was blown and dried out. The white 
spot at the top shows the underlying shell where a frag- 
ment of the crust was removed. 
it dried (Fig. 1). It became clear that under the dark 
encrustation there was a light-colored eggshell, eal- 
eareous in nature and apparently normal. Overlying 
it, the dark material formed a diserete crust com- 
posed of two layers (Fig. 2). The inner of these was 
dense, almost glassy, and about 1 mm thick. The outer 
layer was thinner and less dense. The average thick- 
ness of the crust, including both layers, was 1.6 mm. 

Because the hen was derived from two breeds that 
normally lay brown-shelled eggs, it was suspected that 
the crust might be composed of protoporphyrin, the 
pigment causing the brown color of the shell in the 
eggs of many birds (3). Chemical tests by one of us 
(J. B. S.) verified this assumption. The amount of 
iron was only 0.007%, which showed that hemoglobin 
was not present, and hence that there was no blood in 
the crust. Fragments of the crust were finally dis- 
solved in 25% HCl. When the insoluble material was 
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Fic. 2. Larger end of the egg, with parts of the crust re- 
moved and others showing its two layers. The fragment 
turned over shows the smooth undersurface of the dense 
inner layer. 
centrifuged down, it had a slightly green color and the 
supernatant solution was faintly pink. It gave a strong 
red fluorescence with ultraviolet light, and spectro- 
photometric analysis with a Beckman quartz spectro- 
photometer showed that the absorption bands were 
located at 600, 557, and 407 mu. These figures agree 
with those given for protoporphyrin by Lemberg and 
Legge (4). It was concluded that the brown pigment 
was that substance, probably contaminated with pro- 
tein and calcium carbonate. 

The surface area of the egg, as caleulated from four 
different formulas (2), was estimated to be between 
78 and 85 em?. Taking the average area of 82.9 cm? 
and the average weight of the air-dried crust as 144.8 
mg/cm? (av of two determinations), it was calculated 
that the total amount of the encrusting material was 
a little over 12 g. Although this figure is only an esti- 
mate, it seems probable that such an egg would have 
been considerably more useful to Fischer and Kégl 
(3) than the 300 gulls’ eggs from the shells of which 
they managed to extract for their analyses 30 mg of 
the crystalline dimethylester of “odporphyrin.” 

This egg must have been retained for several weeks 
in the uterus of the hen’s oviduct. This is attested not 
only by its amazing accumulation of protoporphyrin, 
but also by the caseous state of the contents. Eggs 
with fully formed shells that are not laid when they 
should be are sometimes returned up the oviduct and 
dropped into the body cavity. Others return until they 
meet an outbound yolk and then return to the uterus 
with that yolk, the whole being eventually laid as a 
double egg, or ovum in ovo. The unduly thick shells 
of some of these enclosed eggs indicate that they have 
been held overlong in the uterus (5). In the present 
ease, the uterus of the unfortunate hen was unable 
either to expel the egg or to send it back whence it 
had come. It is interesting to note that, in this ab- 
normal situation, the deposition of shell was even- 
tually stopped, or greatly reduced, whereas the depo- 
sition of shell pigment continued. 
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The Accelerating Effect of Calcium on the 
Fibrinogen-Fibrin Transformation* 


G. Rosenfeld and B. Janszky? 


Instituto Butantan and Instituto Pinbeiros, 
Sado Paulo, Brasil 


The anticoagulant effect of ethylenediamine tetra- 
acetic acid was first investigated by Dyckerhoff et al. 
(1). This substance by its powerful deionizing prop- 
perty binds the calcium ions involved in blood coagu- 
lation. Investigating the action of ethylenediamine 
tetraacetic acid, or EDTA, on the coagulant action 
of snake venom on plasma and fibrinogen (results of 
these experiments will be published in another paper), 
we found that the action of EDTA is not only in- 
volved in the first but also in the second phase of 
blood coagulation; i.e., this substance hinders the 
fibrinogen-fibrin transition. This impediment is re- 
lated to the time of incubation of the fibrinogen solu- 
tion with EDTA. 

Table 1 shows how the clotting time increases when 
fibrinogen is incubated with different amounts of 
EDTA for various lengths of time. 

This inhibiting effect is not due to a possible altera- 
tion of pH by EDTA, since no significant change in 
pH was found when fibrinogen was incubated with 
EDTA in concentrations varying between 0.1 and 1.0 
mg/ml, The inhibiting effect must be a direct one on 
the fibrinogen-fibrin transformation, since no pro- 
thrombin contamination was detected in the fibrinogen 
preparations. 

Neither can the increase in clotting time be due to 
destruction of fibrinogen, for, as Table 2 shows, the 
amount of clot is the same irrespective of the magni- 
tude of inhibition. 

Since EDTA is a powerful binder of calcium it was 
concluded that the inhibition is due to the removal of 
calcium. The experiments in Table 3 show that the 
inhibiting effect of EDTA can be completely reversed 
by the addition of calcium, thus strongly indicating 
that the inhibiting effect is due to the binding of 
calcium. 

It has been found by Laki and Lérand (2) that 
calcium plays a part in the fibrinogen-fibrin transi- 

1 This study was supported by the Anastacio Paschoal and 
M. Pedro Franco Fellowship. 

2The authors would like to thank Rocha e Silva (Instituto 
Biologico, Sio Paulo) for the EDTA sample, Armour & Co., 


Chicago, for the bovine fibrinogen, and Parke, Davis & Co. 
do Brasil for the thrombin used in the experiments. 
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TABLE 1 


CLOTTING TIME OF FIBRINOGEN AFTER INCUBATION 
with EDTA-Disopium 


Concentration of EDTA in mg/ml 


Ineubation 

time 

(min) 0.10 0.25 0.50 
at 37°C Clotting time (see) 

1 21 20 21 
5 21 36 44 
10 23 58 67 
20 29 85 83 
40 = 


tion. The clot formed in the presence of calcium was 
found to be insoluble in urea. The work of Lérand 
(3) and Ferry, Miller, and Shulman (4) further em- 
phasizes the role of calcium in altering the rigidity 
of the clot. 

Our experiments furnish additional evidence of the 
important role of calcium in the clotting of fibrinogen 
and show that calcium has an accelerating effect on 
this process either alone or as a component of a 
hitherto unidentified factor. Our experiments also 


TABLE 2 


WEIGHT oF Fisrin CLots FoRMED IN THE PRESENCE 
or 


Concentration of 


EDTA-disodium in mg/ml 
2.0 1.0 0.5 0.25 0 
Weight of fibrin clot 
in mg/ee 
Without calcium 6.0 5.9 6.4 6.2 6.2 
With calcium equiva- 
lent to EDTA 5.9 6.2 6.0 6.1 6.3 


point out the possibility that in the speed of clotting 
of blood the described role of calcium might be in- 
volved. 

The fibrinogen solutions used in our experiments 
contained 2-6 mg/ml clottable protein and 5% imi- 
dazole buffer of pH 7.24 and were prepared from 


TABLE 3 


Crorrrne or Frsrevoeen wiTtH EDTA- 
DisopiuM CLOTTED WITH NORMAL AND CACL, 
CONTAINING THROMBIN 


Clotting time (sec) 


Coneen- — 
tration Thrombin Thrombin 
of EDTA Thrombin with with 
in mg/ml (normal) 0.004 0.008 
M CaCl, M CaCl, 
0.0 19 18 18 
0.1 48 22 19 
0.3 200 31 20 
0.5 210 35 25 
0.7 200 150 28 
1.0 215 145 85 
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bovine fibrinogen; the thrombin solutions were pre- 
pared from tropical thrombin. The contents of one vial 
were dissolved in 25 ml glycerol and 25 ml saline. We 
diluted this stock solution to about 20-25 u/ml for 
our experiments. 

The EDTA-disodium salt was prepared from ethyl- 
enediamine tetraacetic acid (DPi, Eastman Kodak, 
Rochester, N. Y.). The clotting times were tested by 
applying the somewhat modified method recently de- 
seribed by Laki (5). We used spot test plates made of 
Plexiglass put in a constant temperature water bath 
of 37° C. To 0.2 ml fibrinogen 0.1 ml thrombin was 
added, and the clotting time checked by a stop watch. 
The fibrinogen determinations were carried out as 
described by Laki (6). 
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Enzymatic Cytolysis of Epithelium by 
Filtrates of Feces from Patients with 
Ulcerative Colitis? 


Richard B. Stoughton? 


Section of Dermatology, Department of Medicine, 
University of Chicago 


Filtrates of feces from patients with ulcerative 
colitis contain a factor which has a disintegrating 
effect upon human epithelium. Fixed sections of hu- 
man skin and bowel incubated with this factor display 
loss of intercellular bridges of epidermal cells (acan- 
tholysis) and loss of cytoplasmic substance of cells 
of both skin and intestinal mucosa. To date, this factor 
has been found only in feces from patients with ulcer- 
ative colitis. 

Preparation of the active filtrate and the method 
for producing cytolysis are as follows: 100 g of fresh 
feces from patients with ulcerative colitis are well 
blended with 300 ml ice-cold M/10 phosphate buffer, 
ph 7.4, and centrifuged. The supernatant fluid is 
passed through a Seitz filter and collected in an ice- 
cold flask. The filtrate is then applied to formalin- 
fixed sections of normal human skin or bowel at 37° C 
for 30-120 min. The sections are washed in distilled 
water and staified with hematoxylin and eosin. The 
active factor is quite labile; it is destroyed in a few 
hours while standing at room temperature, more 
slowly at 4° C (1-4 days), but is preserved for over 
a month in the frozen state. 


2 This work was supported in part by a grant of the U. 8. 
Public Health Service, No. RG-2418. 

2The author is indebted to Stephen Rothman for valuable 
advice in carrying out the experiments and in preparing this 
manuscript. 
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Fic. 1. Human skin after cytolysis by fecal filtrate show- 
ing in vitro “blister” formation and separation of epidermal 
cells. The separated horny layer lies across the section. 
x 225. 


In order of appearance, the following changes are 
observed in and between the epidermal cells (Fig. 1) : 
(1) disintegration of intercellular bridges; (2) loss 
of eosinophilia of cytoplasm; (3) rents in the epi- 
dermis, with “blister” formation; (4) detachment of 


A 


thelium. x 100, 


38 


cells from each other; and (5) swelling and loss of 
basophilism of nuclei. 

The epithelial cells of large bowel lose most of their 
cytoplasm, leaving relatively normal nuclei (Fig. 2). 

The cytolytic factor is most active in M/10 phos- 
phate buffer in the pH range 7.2 to 7.8; it is inactive 
in M/10 phosphate buffer below pH 6.4. The factor is 
destroyed by heating for 10 min at 56° C and is non- 
dialyzable. It is inactivated by human serum, CN-, 
Hg**, and Ag*. Also, suramin sodium and Treburon,’ 
both sulfated compounds, are potent inhibitors of this 
factor. 

On the basis of these observations it is assumed that 
this cytolysis is an enzymatic process. It is not yet 
known whether the cytolytic factor derives from mi- 
croorganisms, tissue breakdown, or digestive enzymes. 

The following proteolytic and mucolytic enzymes 
were added to heat-inactivated ulcerative colitis fecal 
filtrates and incubated with formalin-fixed sections: 
trypsin (crystalline),* chymotrypsin (crystalline) ,4 
papain, fibrinolysin, lysozyme, ribonuclease, desoxy- 

*Trade-mark of sodium salt of sulfated polygalacturonic 


acid methyl ester methyl glycoside. Supplied by Hoffman- 
LaRoche, Inc., Nutley, N. J. 


*Worthington Biochemical Sales Co., Freehold, N. J. 


Fic, 2 A, human intestinal mucosa after incubation with heat-inactivated fecal filtrate. x 100. B, section from same 
block as A. Human intestinal mucosa after incubation with active fecal filtrate showing almost complete cytolysis of epi- 
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ribonuclease,* pectinol,> and Cl. Welchii type A fil- 
trate. None of these produced acantholysis or sepa- 
ration of epidermal cells. Trypsin in high concentra- 
tion (100 mg/ec), caused a minimal loss of eosino- 
philia in the cytoplasm of bowel epithelium. 

All these findings refer only to the effect on for- 
malin-fixed sections. After fixation in formalin, tissues 
were dehydrated, cleared, and embedded in paraffin 
in the usual laboratory routine. Sections were rehy- 
drated and washed in water before filtrates were ap- 
plied. If acetone-fixed sections are used as test objects, 
it is found that the stool filtrates contain a trypsinlike 
cytolytic factor which, however, clearly differs from 
the first factor. It is much more stable, is not inhibited 
by Treburon or suramin sodium, and does not break 
down intestinal epithelium. 

Mild in vitro cytolysis resulting from treatment with 
fecal filtrates yields histologic pictures very similar 
to that of pemphigus vulgaris. In this fatal, blister- 
forming disease, the primary histologic change is 
destruction of intercellular bridges, blister formation 
being secondary to the acantholysis (1-4). Also, some 
phases of the cytolysis by fecal filtrates are morpho- 
logically similar to those described in experimental 
burns (5). It might be worth while to mention that 
sulfated compounds such as naphuride and Treburon, 
which inhibit the cytolysis in vitro, give promise of 
being effective in the symptomatic treatment of 
pemphigus. 
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Effect of p-Chlorophenoxyacetic Acid 
(CIPA) and 3-Indolacetic Acid (1A) 
on Certain Dehydrogenase Systems 

of the Tomato Fruit, L. esculentum* 


F. G. Teubner and A. E. Murneek 


Department of Horticulture, 
University of Missouri, Columbia 


The plant growth regulator p-chlorophenoxyacetic 
acid (CIPA) applied in aqueous solution to flower 
clusters of the tomato increases the percentage of 
fruit set and stimulates the development of the tomato 
fruit. Hsiang (1) has shown that stimulation of 
growth in the orchid flower is usually preceded by an 
increase in catalase activity and oxygen uptake. The 
effect of auxins in stimulating growth and respiration 


1 Journal Series Paper No. 1295, approved by the director 
of the Missouri Agricultural Experiment Station. 
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in plants has been attributed to the protection of vari- 
ous dehydrogenase enzyme systems against some nat- 
ural inhibitor (2). The interrelationships between the 
dehydrogenase enzymes, respiration, and growth have 
been pointed out by Commoner and Thimann in 
studies on auxin-treated Avena coleoptiles (3), and 
by Berger and Avery (4-6). A study of the dehydro- 
genase enzymes of the tomato fruit may provide in- 
formation on the mechanism of growth stimulation. 

It has been pointed out by several workers that 
hormone treatment as an aid to fruit set of green- 
house-grown tomatoes is most effective when applied 
during the post-pollination period (7, 8). In the 
present investigation treatment of hand-pollinated 
fruits was made 6 days after pollination. The opti- 
mum concentration of CIPA when used as a flower 
spray was found by Murneek and co-workers (7, 8) 
to vary between 5 and 25 ppm, depending on weather 
conditions. In order to insure the same age, individual 
fruits of the cluster were treated by dipping in aque- 
ous solutions of CIPA. When this method was used 
the concentrations of CIPA had to be increased ap- 
proximately forty times that used with the flower 
spraying method. Responses in fruit set and develop- 
ment were obtained with 200, 1000, and 2000 ppm 
CIPA similar to those obtained using flower sprays 
of 5, 25, and 50 ppm. 


TABLE 1 


MICROGRAMS OF TRIPHENYLFORMAZAN Propvucep By De- 
HYDROGENASE SYSTEMS IN 1 ML TomMaTo Homoe- 
ENATE INCUBATED 20 HR AT 38° C FROM 
Fruits TREATED WITH 0, 200, 1000, AND 
2000 PPM p-CHLOROPHENOXYACETIC 
Acip (CIPA). Testep 28 Days 
AFTER TREATMENT 


Concentration CIPA 


Control 
Substrate 200 ppm 1000 ppm 2000 ppm 
Triphenylformazan (in yg) 
Glutamate 406 340 260 123 
Succinate 280 215 191 173 
Fumarate 197 360 444 127 
Malate 145 127 460 150 


Dehydrogenase activity was measured by the redue- 
tion of 2,3,5-triphenyltetrazolium chloride (TTC) in 
the presence of various substrates. The method used 
was that of Kun and Abood (9) as modified by Isen- 
berg et al. (10) for plant tissue. Ten per cent fresh 
tissue homogenates were prepared, using a glass 
homogenizer. The principal substrates were 0.2 M 
solutions of sodium succinate, sodium fumarate, so- 
dium malate, and sodium glutamate with pH adjusted 
to 7.4. Other substrates were included in the study, 
but the above four gave the most consistent and repro- 
ducible results and will be the only ones reported on 
here. The reaction tubes contained 0.5 ml of 0.2 M 
monopotassium phosphate buffer pH 7.4, 0.5 ml sub- 
strate, 1 ml 10% tissue homogenate, and 1 ml 0.1% 
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solution TTC. The reaction mixtures were incubated 
in a 38° C oven for 20 hr. After removal from the 
oven, 7 ml of acetone was added to each tube to dis- 
solve the formazan and precipitate the homogenized 
tissue. The tubes were then centrifuged to remove the 
ppt, and the clear supernatant was read in an Aminco 
colorimeter at 420 my. A blank homogenate heated to 
82° C produced no formazan and was used as the 0 
standard. A standard curve was prepared using 100, 
200, 400, and 600 ug of triphenylformazan in acetone. 
The results presented in Table 1 are for samples col- 
lected 28 days after treatment, each value being an 
average of three determinations. The quantity of 
triphenylformazan produced in the presence of the 
four substrates is in terms of ug in 20 hr at 38° C. 
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Fic. 1. Dehydrogenase activity of homogenates of tomato 
fruits. Samples 28 days after treatment with 0, 200, 1000, 
and 2000 ppm CIPA. 


Under the conditions of this study the optimal con- 
centration of CIPA for fruit set and stimulation of 
fruit development was 1000 ppm. This concentration 
also resulted in an increased reduction of TTC in the 
presence of malate and fumarate. At this same concen- 
tration the reduction of TTC with succinate and glu- 
tamate as substrates was less than that of the con- 
trol fruits. The reduction of TTC in the presence of 
the latter substrates was lower than that of the con- 
trols at all concentrations of CIPA employed; how- 
ever, there was only a slight decrease in activity with 
increasing concentrations of CIPA. This may be com- 
pared with the effect of increasing concentrations of 
CIPA on the reduction of TTC in the presence of 
malate and fumarate (Fig. 1). 

An application of 200 ppm CIPA to the tomato 
fruits resulted in only a slight increase in fruit set 
over that of the controls. The effect of this concentra- 
tion on dehydrogenase activity, as indicated by reduc- 
tion of TTC, was also very slight. Increasing the con- 
centration of CIPA applied to the fruits from the 
optimum of 1000 to 2000 ppm had a conspicuous 
effect not only on the dehydrogenase activity in the 
presence of malate and fumarate, but also on the 


40 


TABLE 2 


MICROGRAMS OF TRIPHENYLFORMAZAN PRODUCED BY DE- 
HYDROGENASE SYSTEMS IN 1 ML ToMATO HoMmoe- 
ENATE INCUBATED 20 HR AT 38° C. Con- 

TROL HOMOGENATES FROM TABLE 1 
TREATED in vitro wiTH 0, 1, 5, 

* AND 10 yG@ 3-INDOLACETIC 
AcID/ML HOMOGENATE 


Concentration IA 
Control 


Substrate lug 5 ug 10 ng 


Triphenylformazan (in yg) 


Glutamate 406 330 240 197 
Succinate 280 209 210 191 
Fumarate 197 222 340 119 
Malate 145 173 400 300 


development of the tomato fruit. The fruits treated 
by dipping in 2000 ppm CIPA exhibited many of the 
undesirable symptoms evident with flower cluster 
sprays‘in which the-concentration of growth regulator 
is above the optimum. These symptoms were reduced 
carpel development, smaller seeds, shrunken or unde- 
veloped placental tissue, and “blossom end rot” of the 
fruit. The latter is a physiological disease often found 
under adverse growth conditions and particularly as- 
sociated with a low or unbalanced water supply. 


T 


MALATE 


NT CONTROL 


8 


ACTIVITY AS PERCE 


GLUTAMATE 


5 10 
iA MG PER LITER 


Fic, 2. Dehydrogenase activity of homogenates of tomato 
fruits; 0, 1, 5, and 10 wg IA added/ml of homogenate pre- 
pared from nontreated fruits, 


The close association of dehydrogenase activity and 
growth of the tomato fruit, as affected by treatment 
with CIPA, prompted an in vitro investigation of the 
effect of growth regulators on dehydrogenase activity. 
Samples from the collection 28 days after treatment 
were selected, and 10% homogenates prepared from 
control fruits. To these homogenates were added 1, 
5, and 10 ug 3-indolacetic acid (IA)/ml of homo- 
genate. These amounts were selected to correspond 
with the ratio of concentrations of CIPA applied to 
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the fruit in the previous study. With the samples ecol- 
lected at 14 and 21 days after treatment it had been 
found that 1 ug IA/ml homogenate gave approxi- 
mately the same dehydrogenase activity as that from 
fruits treated with 200 ppm CIPA. The results of this 
study are presented in Table 2. The control homog- 
enates in this case were the same as those for the 
ClPA-treated fruits, with aliquots from each replica- 
tion removed for treatment in vitro with LA. The re- 
duction of TTC by the various dehydrogenase systems 
in the presence of malate, fumarate, succinate, and 
glutamate when treated with varying amounts of IA 
in vitro corresponds closely to that found when fruits 
are treated on the plant with proportional amounts 
of CIPA (Figs. 1 and 2). 

The evidence seems to support the hypothesis put 
forth by Thimann and others (2-6) that the effect of 
growth regulators of the auxin type is exerted through 
dehydrogenase enzyme systems. It has recently been 
pointed out by Brodie and Gets (11) that the actual 
donor of hydrogen in the reduction of TTC appears 
to be a flavin enzyme through a dehydrogenase-DPN- 
flavoprotein system. Since it may be assumed that an 
enzyme of the flavin type is present in the tomato 
homogenates, any increase in dehydrogenase activity 
should be manifested by an increased rate of reduc- 
tion of TTC, unless, of course, the rate of oxidation 
of DPN by the flavin enzyme is limiting. At present 
this does not seem to be the case; however, a further 
investigation of this aspect is being conducted. 
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Carbon—Carbon Bond Lengths 


R. T. Sanderson’ 


Department of Chemistry and Chemical Engineering, 
State University of lowa, lowa City 


A method of estimating bond lengths and a system 
of classifying bonds according to length have recently 
been outlined (1, 2). The purpose of this paper is to 
discuss in more detail some specific applications to 
earbon—carbon bonds. 

The existence of séparate groups of carbon—carbon 
bond lengths within the broad limits of about 1.15 to 
1.60 A had previously been pointed out by A. F. 
Johnson (3). 


1 Thanks are due to Jack F. Mills and Wesley W. Wend- 
landt for assistance in some of the calculations necessary 
for this work. 
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Since the earlier work (1, 2), it has seemed prefer- 
able to assign somewhat larger “nonpolar covalent 
radii” to the inert atoms (4). These have resulted in 
somewhat larger stability ratio (SR) values—e.g., 5.75 
for fluorine, 3.79 for earbon, and 3.55 for hydrogen— 
but the revised values do not affect the bond length 
ealeulations significantly, as the interrelationships re- 
main largely unchanged. The revised values, however, 
are the basis of the work reported here. 


TABLE 1 


Some CALCULATED AND OBSERVED C—C BonpD 
LENGTHS IN FLUOROCARBONS 


Compound R obs (5) BR 
C.F. 1.45-0.06 1.40 0.05 
1.52-1.62 1.40 0.12-0.22 
C,F, hexafluoro- 
propene 1,52 1.40 0.12 
C,F, octafluoro- 
cyclobutane 1.60-0.04 (6) 1.40 0.20 


Single bonds. Most carbon—carbon single bonds are 
in general quite similar in length and show no un- 
usual characteristics. There are two forms of deviation 
from “expected” length, however. The first is in mole- 
cules wherein two singly linked carbon atoms are each 
joined to highly electronegative atoms, so that the 
adjacent carbon atoms must be of like positive charge, 
in accordance with the stability ratio theory (1), or 
any theory admitting bond polarity. In such molecules 
the carbon—carbon bonds are longer than otherwise 
expected. The second form of deviation is a bond 
“shortening” when the carbon atoms joined in the 
single bond are linked to other atoms by multiple 
bonds. 

The first type is illustrated by the fluorocarbons. As 
shown in Table 1, the reported C—C distances are the 
same as, or slightly greater than, in paraffin hydro- 
carbons, whereas according to the stability ratio 
theory, they should be about 0.14 A shorter. It is sug- 
gested that if the theory is correct in this applica- 
tion, the observed absence of shortening may be chiefly 
the result of repulsion between the like charged car- 
bon atoms. This should result in weakening of the 
bond. However, the fluorocarbons are noted for their 
thermal stability (7). It is suggested that the polarity 
of the C—F bonds is sufficiently great, and the fluorine 
atoms are sufficiently close to the carbon atoms next to 
the carbon atom to which they are attached, that an 
appreciable electrostatic attractive force is exerted be- 
tween each positive carbon atom and the negative 
fluorine atoms that are attached to the next carbon 
atom. This foree would add to the stability of the 
fluorocarbon molecule, compensating for the loss in 
stability resulting from ecarbon—carbon repulsion. 
One would expect the potential hindrance to free 
rotation about the C—C bonds in such molecules to 
be unaffected by this attractive force but increased by 
repulsion among the negative fluorine atoms attac ra 
to adjacent carbon atoms. This hindrance has 6 
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determined as 4350 cal/mole for hexafluoroethane, 
C.F, (8), compared to 3000 cal/mole for ethane (9). 

Illustrating the shorter-than-expected bonds are 
single bonds between two double-bonded carbon atoms, 
which are classified as type Ila (1), being 0.923 times 
the normal single bond in length. The only examples 
reported are 1,3-butadiene and cyclopentadiene. An 
equivalent single bond should be that between an 
olefinie carbon and a ring carbon in stilbene (1,2-di- 
phenylethylene) ; this bond is in the same class. The 
caleulated-reported bond lengths in these molecules 
are 1.44-1.47 (5), 1.44-1.46 (5), and 1.44-1.44 A (10). 

Single bonds to triple-bonded carbon are of the 
same type, as evidenced by 14 different reported ex- 
amples (1). Single bonds between two triple-bonded 
carbons, however, are still shorter, being classified as 
IIb (1), using the factor 0.885 times the normal single 
bond length. The only three examples cited in the 
literature appear to be in hydrocarbons with the strue- 
tural skeletons C—C=C—C=C—C and C=C—C=C, 
and in eyanogen, N=C—C=N. The caleulated-re- 
ported (11) bond lengths are 1.38-1.38, 1.38-1.36, and 
1.33-1.37 A. 

These types are illustrated by the interesting ex- 
ample of pirylene, a hydrocarbon having the skeleton 
C—C=C—C=C. The first bond is a single bond to a 
triple-bonded carbon, and the second is a triple bond, 
type IVa, for which the factor 0.770 is used. The third, 
between a double and a triple bond, may be regarded 
as an average of IIa and IIb. (Similar bonds occur in 
“tolane,” diphenyl acetylene, with lengths calculated 
on this basis as 1.41, comparable to 1.40 A reported 
[10].) The fourth bond of pirylene is an ordinary 
olefinic double bond. The caleulated-reported (12) 
bond lengths are 1.44~1.47, 1.20-1.20, 1.41-1.42, and 
1.32-1.35 A. 

‘A single bond between two double bonds is, then, an 
average in length of an ordinary single bond and a 
double bond. Similarly, a single bond between two 
triple bonds is an average of an ordinary single bond 
and a triple bond. 

Multiple bonds. Carbon—carbon double bonds and 
carbon—carbon triple bonds are evidently nearly ali 
of the same types, being equal to the single bond 
length times the factors 0.845 and 0.770. The only re- 
ported exceptions are the halogen-substituted deriva- 
tives, in which the C—C bond lengths are greater than 
expected after correction for electronegativity adjust- 
ment (1). It is of interest that these molecules are like 
the fluorocarbons in having adjacent carbon atoms of 
like charge. The observed bond “lengthening” may 
possibly be explained similarly as resulting from re- 
pulsion between the like charged carbon atoms. 

The bonds in aromatic rings are especially interest- 
ing. The ideas described earlier (1) are very useful 
in providing a simple explanation of the fact that the 
carbon—carbon distance in benzene is shorter than an 
average of an ordinary single bond and a double bond. 
As discussed above, a single bond between two double- 
bonded carbon atoms is shorter than an ordinary 
single bond, being of type Ila instead of Ia, and hence 
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TABLE 2 
CARBON—CARBON BoNDs, Factors, AND LENGTHS 


Length, 
if cale 
Factor = 
Bond type single 
(1-0.0385n) bend is 
1,52-1.58 A 
Ia Ordinary single 1.000 0 1.52-1.58 
Ila Single between 
two doubles 
Single to triple 0.923 2 1,40-1.46 
(Graphite) 
IIb Single between 
— 0.885 3 1.35-1.40 
Aromatic ring 
IIIa Double 0.845 4 1.29-1.34 
IVa Triple 0.770 6 1.17—1.22 


only 0.923 as long. Since the bonds in a benzene ring 
are all alike, their length should be the average of Ila 
and IIIa, not Ia and IIIa. The factor is then 0.885 
(which, incidentally, also represents the average of a 
triple bond and an ordinary single bond). The Ia bond 
length in benzene is 1.58 A, and 1.58 x 0.885 is 1.40, 
comparable to the reported (13) bond length of 1.39 
A. The higher-than-expected bond energy is of course 
consistent with the shorter length. The C—C distances 
in pyridine and pyrazine, as well as for phenyl com- 
pounds, in all 15 examples reported in the literature 
(5), are in the same length class as those of benzene. 

With the exception of bonds between atoms of con- 
siderable like charge, which are expected to be longer, 
one may then estimate the earbon—ecarbon distance in 
any organic molecule, preferably in the vapor phase, 
as the product of the caleulated single bond length (1) 
and a factor, as summarized in Table 2. The more im- 
portant significance of this work seems to arise not 
from the method of deriving the factors (1), which 
was of necessity oversimplified, but from the very ex- 
istence of such factors, by which the several bond 
lengths, within the limits of experimental error, ap- 
pear to indicate definite bond types, which are related 
simply and definitely. 
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Geometric Deviations in the Growth 
of Tissue Cultures? 


THE geometric regularity of radial and intereon- 
necting growth precisely defined by Weiss (Science, 
115, 293 [1952]) and Katzberg (Science, 114, 431 
[1951]) has puzzling exceptions. In roller tube eul- 
tures of mouse skin in plasma clots, columns of fibro- 
blastlike cells progress along straight lines, sometimes 
without visible relation to the centers of growth. 

In good observance of the rules, a cord of fibro- 
blasts (Fig. 1, upper left) aligns the centers of two 


Fis. 1. 


explants and another line (lower right) progresses 
outward along a radius. The long radial column from 
the upper explant, however, has continued at a tan- 
gent past the lower. 

In Fig. 2, three columns of growth extend parallel 
to one another, but at an angle to the path of loose 
growth connecting the adjacent explant in the upper 
left part of the field. The columns are crossed almost 
at right angles by a branch of the column at the left. 
Intersecting radii have also been observed. Columns 
sometimes cross in the same optical plane. The diver- 
gent lines of growth do not coincide with any axis 


1This work was supported in part by a research grant 
from the National Cancer Institute, National Institutes of 
Health, USPHS, and by an institutional grant from the 
American Cancer Society. 
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of the tube or any detectable flaw or obstruction in 
the clot or vessel. 

The writer had intended to delay publication until 
he developed a formula for tangential growth, but in- 
jecting the information into the current surge of inter- 
est might prove more fruitful than quiet incubation. 

Ivor CoRNMAN 
George Washington University Cancer Clinic 
Washington, D. C. 


Migrating Aphids 


In THE winter of 1950-51, and again in 1951-52, 
there were extensive outbreaks of the green peach 
aphid, Myzus persicae (Sulzer), on tobacco in Puerto 
Rico. This aphid had never before been reported 
on this host, and again the question arises as to 
whether the outbreaks developed from winged adults 
migrating from infested tobacco plants in the con- 
tinental United States, or whether a physiologically 
distinct strain evolved independently in Puerto Rico 
from the aphids of this species, which are there in 
abundance but normally infest tomato, Irish potato, 
eggplant, pepper, and, exceptionally, the green fruit 
of papaya. 

The evidence against migration is strong. The pre- 
vailing northeast trade winds could searcely bring 
any kind of insect from across the Atlantic, and winds 
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blowing in the opposite direction are normally at an 
elevation of somewhat over 10,000 ft. Aphids have 
been collected at an elevation of 13,000 ft, however 
(1), and they may possibly oceur at even higher 
elevations. Occasionally, also, winds from the north- 
west strike Puerto Rico, possibly originating in 
Florida and Georgia, or even farther west and north 
in the continental tobacco-growing regions of the 
U. 8. More probably, antitrade winds of local origin 
may have carried aphids from tobacco-raising areas 
of Cuba and Hispaniola, for this aphid was definitely 
reported from the San Juan y Martinez region of 
Pinar del Rio Province, Cuba, for the first time in 
1948 (2), and is now present in the Dominican Re- 
publie. 

The strongest evidence in favor of migration is 
parallelism with the spread of the spirea aphid, 
Aphis spiraecola Patch, first noted on citrus in 
Florida in 1922, becoming a serious pest by 1923 (3), 
occurring in Cuba by 1924 (4), and intercepted by 


S. D. Whitlock on grapefruit at Mayagiiez, P. R., on 
Oct. 23, 1926. This aphid had never before been col- 
lected in Puerto Rico and could hardly have been over- 
looked, for the rosetting it causes on citrus is very 
conspicuous. By 1945 it was found in numerous 
localities on the island by José Adsuar on papaya, 
and subsequently he was able to prove the transmis- 
sion of papaya mosaic by the green citrus aphid, 
Aphis spiraecola Patch (5), a disease unknown in 
Puerto Rico before this aphid appeared. 


Grorce N. 
Agricultural Experiment Station 
University of Puerto Rico, Rio Piedras 
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Book Reviews 


Thermodynamics of Alloys. John Lumsden, London : 
Institute of Metals, 1952. 384 pp. $5.50. 


The subject of thermodynamics can be applied to 
a large number of physical phenomena. In Thermo- 
dynamics of Alloys, Lumsden has focused attention on 
the application of thermodynamics to the quantitative 
study of phase equilibria in metals and alloys. Al- 
though the generalized concepts and structure of ther- 
modynamies may be found in numerous references, 
there has been a need for a reference source devoted to 
the application of thermodynamic potentials to alloy 
systems. Those engaged in metal science will probably 
find a place in their libraries for this volume. 

The primary objective of the book is to show the 
reduction of physicochemical measurements to com- 
prehensive free energy equations and how, from this, 
the equilibrium properties of the system can be cal- 
culated. The reader is assumed to be familiar with 
differential and integral caleulus—otherwise, the text 
is self-sufficient with respect to the thermodynamics 
necessary for the problems considered. In terms of 
classical and quantum theory, introductory chapters 
develop the concepts and mathematical framework 
necessary for the quantitative application of thermo- 
dynamic potentials. The application to such topies as 
thermal capacity, thermal expansion, compressibility, 
Poisson’s ratio and fusion of pure metals (to name 
but a few) precede the treatment of alloy systems. 
The development of free energy equations for alloy 
systems follows sections in which the experimental 
estimation of thermodynamic quantities is described. 
In the closing chapters, the forms of the free energy 
functions are related through statistical mechanies to 
atomic interactions. Tabulated functions are included 
to assist in the calculation of free energy changes. 
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An admirable organization of the text has been 
adhered to throughout the book. The thermodynamic 
concepts required for the application are set forth, 
after which experimental data for actual cases illus- 
trate the salient points. Several chapters are devoted 
to the derivation of free energy functions from differ- 
ent types of measurement, and the application of these 
functions to the equilibria of actual systems including 
Zn-Sn, Zn-Cd, Zn-Cu. Several other systems are 
described more briefly. The use of data from experi- 
ments of different kinds to estimate the reliability of 
the thermodynamic calculations is shown in almost all 


W. E. Tayior 
Physics of Solids Institute, Oak Ridge, Tennessee 


Scientific Book Register 


Trees and Shrubs in Eastern North America. Keys to 
the wild and cultivated woody plants growing in the 
temperate regions exclusive of conifers. Benjamin 
Blackburn. New York: Oxford Univ. Press, 1952. 
358 pp. 

Soils and Soil Fertility. Louis M. Thompson. New York- 
London: McGraw-Hill, 1952. 339 pp. $5.00. 

Initiation and Growth of Explosion in Liquids and 
Solids. F. P. Bowden and A. D. Yoffe. New York: 
Cambridge Univ. Press, 1952. 104 pp. $4.50. 

Advanced Calculus. Wiifred Kaplan. Cambridge, Mass.: 
Addison-Wesley, 1952. 679 pp. $8.50. 

Pulp and Paper: Properties of Paper and Converting, 
Vol. II. James P. Casey. New York: Interscience, 
1952. 609 pp. 

The Horse-Flies of the Ethiopian Region: Haematopota 
and Hippocentrum, Vol. I. H. Oldroyd. London: Brit- 
ish Museum (Natural History), 1952. 225 pp. and 
plates. £2. 
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EVOLUTION IN THE GENUS DROSOPHILA 


tuo distinguished scholars 


John Thomas Patterson & Wilson S. Stone 


Distinguished Professor Professor of Zoology 
of Zoology University of Texas 
Director of Research in 
Zoology 


University of Texas 


Two renowned scientists from the famous Genetics Group of the Univer- 
sity of Texas have prepared this timely summary of by far the most sig- 
nificant developments in the whole field of experimental evolution. A 
monumental text and reference book in genetics and evolution, the book 
deals with the evolution of the Drosophila as demonstrated by living 
forms, and is mainly concerned with isolating mechanisms, genetics sys- 
tems shown by hybrids, and the cytology of over 1/3 (215) of the known 
species of the genus. 
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UNIVERSITY 
PRESS 


The EXACT SCIENCES 
in ANTIQUITY 


SYMMETRY 


The Mathematical Basis 


By OTTO NEUGEBAUER. The world’s ° Beauty im Art 


authority on ancient mathematics and as- 
tronomy presents, in a book of wide intel- 
lectual appeal, the results of the most re- 
cent research in Babylonian science and 
the interrelations of Greek, Mesopota- 
mian, and Hindu scientific culture. The 
author, who is at Brown University, treats 
his material throughout with insight for 
its larger significance in the history of 
civilization. Illustrated, $5.00 


By HERMANN WEYL, author of Philos- 
ophy of Mathematics and Natural Science. 
Displaying the great variety of applica- 
tions of the principle of symmetry in the 
arts and in nature, this book demonstrates 
its philosophic and mathematical sig- 
nificance. Numerous illustrations, making 
this a handsome book, are taken from 
many fields of art and science. $3.75 


ORDER FROM YOUR BOOKSTORE, PRINCETON UNIVERSITY PRESS 


Keep your copies of SCIENCE 
always available for quick, easy 
reference with this all-purpose 


@ It’s PRACTICAL—+simply snap the magazine in with a 
strong flat wire, without cutting, punching, or 
mutilating. Snap it out just as easily . . . all in 
a matter of seconds. It opens FLAT—for easy 
reference and readability. Holds 26 issues. 


@ Its ATTRACTIVE—in beautiful maroon buckram, 
$9.75 


POSTPAID @ It’s DURABLE—sturdily constructed to withstand much 
Personal check or use—ideal for classroom, laboratory, and library. 
@ PERSONAL—your name stamped on the cover for 


70¢ in addition to th 1 ice of $2.75 


SCIENCE «1515 Massachusetts Ave., N.W., Washington 5, D.C. 
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= Mosby Bool! 


Announcing Publication of 


Behrman’s 


THE SCALP IN HEALTH 
AND DISEASE 


The long-neglected field of scalp and hair disorders is covered with a fresh and 
original approach—not only for the Dermatologist, but for every man in medicine 
who is mystified by scalp and hair problems. 

In no other book will you find such up-to-date discussions on the anatomy, 
chemistry and physiology of the hair—its endocrinology, anthropology and em- 
bryology,—diagnosis and treatment of its diseases—and the use and abuse of 


measures to alter its appearances. 


The fallacious idea prevalent among laymen as well as 
some members of the medical profession that diseases 
of the scalp are of minor importance served as the stout 
springboard for publication of Behrman’s book. 


For often scalp diseases are the early symptoms of skin 
disease elsewhere—and of deep, systemic, or psychoneu- 
rotic disorders. 


To make the work valuable to the Dermatologist and 
the non-Dermatologist alike, Behrman approaches the 
problems of the hair and the scalp from a fundamental 
anatomic and physiologic viewpoint. He begins with a 
study of every known function and activity of the com- 
ponent structure of the normal hair apparatus. 


After that, he covers all the known disorders and dis- 
eases of the scalp—including anomalies, alopecias, and 
infections—scalp involvement due to systemic disease, 
scalp involvement due to other skin diseases, malforma- 
tions, new growths, and neurodermatoses. Diagnosis 
and Treatment are covered in each instance. 


He includes discussions of the most recent advances 
concerning the endocrines and hair growth, scalp nutri- 
tion, and the daily hygiene of the hair and the scalp. 
He even reviews types of hair preparations in common 
use, such as shampoos, dyes, bleaches, hair and wave 
lotions, and their effects on the hair and the scalp. 


Use Order Form below to send for your copy today. 


By HOWARD T. BEHRMAN, A.B., M.D., Assistant Clinical Professor of Derma- 
tology, New York University Post-Graduate Medical School; Adjunct Derma- 
tologist, Mount Sinai Hospital: Attending Dermatologist, Hillside Psychiatric Insti- 
tute; Formerly Associate Dermatologist, Bellevue Hospital, and Assistant Attending 
Dermatologist, University Hospital; Fellow in Dermatology, New York Academy 
of Medicine; Society of Cosmetic Chemists; Society for Investigative Dermatology ; 
Fellow, American Academy of Dermatology; Diplomate American Board oi 
Dermatology. 


566 pages e 312 illustrations e¢ Price $12.75 


Send orders and inquiries to 3207 Washington Blvd., St. Louis 3, Mo. 


The C. V. MOSBY Company 


Scientific Publications 
SAN FRANCISCO 


Published by— 


SAINT LOUIS 


NEW YORK 


15 


4 
| 
| 
July 11, 1952 - 


A 


Paper Partition 
CHROMA- 
TOGRAPHY 
Equipment 


a Write for 

Descriptive 
CHROMATOCAB 
Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 


THE RICKETTSIAL 
DISEASES OF MAN | 


@ This symposium volume is a comprehensive sur- 
vey of the general field of Rickettsial diseases in 
man. Among the contributors appear the names of 
many of the foremost American authorities in this 
important and relatively new field of medicine. 


@ The first group of papers includes discussions of 
the taxonomy, biology, isolation, and identification 
of vectors, and reservoirs of infection of the Rick- 

ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 
Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
standardization of Rickettsial vaccines. The final 
group of papers treats of insecticides, methods of 
their application, and mite control. 


To: AAAS Publications 

1515 Mass. Ave., N.W., Washington 5, D. C. 
Please accept my order for one copy of The 

Rickettsial Diseases of Man x cloth- 

bound). My check in correct payment is enclosed 

} ($5.25 to A.A.A.S. members, $6.25 to those who 

) are not members; including postage. ) 


Publications Received 


Acids and Bases, Their Quantitative Behaviour. R. P. 
Bell. London: Methuen; New York: Wiley, 1952. 
vi+90 pp. $1.50. 

Bibliography of African Anthropology 1937-1949. Sup- 
plement to Source Book of African Anthropology 
1937. Wilfrid D. Hambly. Chicago, Ill.: Chicago Natu- 
ral History Museum, 1952. Pp. 155-292. $1.50. 

Contributions to the Analysis and Synthesis of Knowl- 
edge. Proc. Am. Acad. Arts Sciences, 80, (1). Bos- 
ton, Mass.: Committee on Publication, American 
Academy of Arts and Sciences. 112 pp. $2.00. 

Essential Characteristics of the Process of Internal 
Combustion and Means for Controlling Both Fuel and 
Engine Performance. Sophia Berkman. New York: 
Associated Development & Research Corp., 1952. 48 


pp- 

Handbook of R. H. Burne’s Cetacean Dissections. Min- 
eral. Bull., 1, (3). London: British Museum (Natural 
History), 1952. 70 pp. Illus. 2£ 2s. 

The Indian Caste of Peru, 1795-1940. A population 
study based upon tax records and census reports. 
Smithsonian Institution, Institute of Social Anthro- 
pology Pub. No. 14. George Kubler. Washington, 
D. C.: GPO, 1952. 71 pp. +2 plates. Illus. 75¢. 

Journal of an Expedition to the Mauvaises Terres and 
the Upper Missouri in 1850, Smithsonian Institution, 
Bureau of American Ethnology Bull. 147. Thaddeus 
A. Culbertson. viii+ 164 pp.+2 maps. 75¢. Arapaho 
Child Lite and Its Cultural Background. Smithsonian 
Institution, Bureau of American Ethnology Bull. 148. 
M. Inez Hilger. xv +253 pp.+40 plates. 75¢. Wash- 
ington, D. C.: GPO, 1952. 

Narcotic Addiction. A bibliography compiled by the New 
York Academy of Medicine Library and issued jointly 
with the Welfare Council of New York City. New 
York: Welfare Council of New York City, 1952. 39 pp. 
50¢. 

A New Manual for the Biology Laboratory. 2nd ed. Ber- 
nal R. Weimer and Earl L. Core. New York: Wiley; 
London: Chapman & Hall, 1952. 333 pp. $3.50. 

Opportunities for All. Prepared for the Technical Co- 
operation Administration by Richardson Wood and 
Company. Washington, D. C.: Department of State, 
1952. Illus. 

Physiological Changés in Plasma Proteins Character- 
istic of Human Reproduction. Cross-Sectional and 
Longitudinal Electrophoretic Data for Women During 
and Following Uncomplicated and Complicated Preg- 
nancies. Icie G. Macy and Harold C. Mack. Detroit, 
Mich.: Children’s Fund of Michigan. 170 pp. 

The Present Status of Economic Entomology in Puerto 
Rico, Bull. 99. G. N. Wolcett. Rio Piedras, Puerto 
Rico: Univ. of Puerto Rico Agricultural Experiment 
Station, 1951. 21 pp. Illus. 

Proceedings of the Conference of Scientific Manpower. 
118th Meeting of the American Association for the 
Advancement of Science, Philadelphia, Dec. 1951. 
Washington, D. C.: Office of Naval Research, Dept. 
of the Navy, 1951. iv+81 pp. . 

Proceedings of the Kessler Institute for Rehabilitation, 
Clinic on Paraplegia. Henry H. Kessler, Ed. West 
Orange, N. J.: Kessler Institute for Rehabilitation, 
1952. 50 pp. Illus. 

Profitable Poultry Management, 20th ed. Clarence E. 
Lee. Cayuga, N. Y.: Beacon Milling Co., 1952. 284 pp. 
Illus. 
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STATISTICAL THEORY IN RESEARCH 


By R. L. ANperson, University of North Carolina, and T. A. Ban- 
croFT, Iowa State College. Ready in August 


A combined text and reference work, this book presents basic statistical 
theory, including the elementary principles of probability, population and 
sampling theory with moment-generating functions, orthogonal linear 
forms, and the theory of estimation and tests of significance. The last half 
of the book covers the theory of least squares and its use in the analysis of 
actual experimental data, including multiple regression, experimental 
design and variance component models. 


SEMIMICRO QUALITATIVE ANALYSIS. New 3rd Edition 


By Pau Artuur and Orto M. Smirn, Oklahoma Agricultural and 
Mechanical College. International Chemical Series. Ready in Sep- 
tember. 


A balanced treatment of practice and theory, designed to show the 
student why the principles studied are of use to him, how the principles 
may be used to meet new situations, and how the theory and laboratory 
are related. The new edition has been brought up to date; new problems 
have been added, and limited revisions have been made for greater 
teachability. 


INSTRUMENT ENGINEERING 


By C. S. Draper, W. McKay, and S. Lees, Massachusetts Institute 
of Technology. Vol. I—288 pages, $6.00. Vol. II—ready in August. 
Vol. I1I—ready in September 


Instrument Engineering presents a generalized method of attack on the 
problems of measurement and control. It is a comprehensive reference for 
the practicing engineer and a textbook of unusual completeness for stu- 
dents familiar with college physics and differential equations. 


Instrument Engineering is made up of three volumes that correspond in 
order to the three phases of a solution. Volume I develops a system of 
concepts, notation, diagrams and mathematical forms for describing the 
performance of physical devices and variations in physical quantities. 
Volume II reviews the mathematical background of several methods for 
associating solutions with these descriptive forms and illustrates procedures 
by actual derivations of quantitative results for a number of generally use- 
ful examples. Volume III consists of examples that use the material of 
Volumes I and II for representing instrument engineering situations and 
finding solutions for the mathematical forms involved. Due to their inte- 
grated nature, all three volumes will be used conjointly. 


Send for copies on approval 


Y. 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42n0 STREET, NEW YORK 18, N. 
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PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


ETHYL ACETAMIDO- 
ACETOACETATE 


> 


For information 
and prices, 


write to: 


SPECIAL CHEMICALS DIVISION 


1450 BROADWAY, NEW YORK 18, N. Y. 
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Meetings & Conferences 


July 21-23. International Society of Soil Science. Uni- 
versity College, Dublin. 

July 21-26. Industrial Microbiology Institute. Purdue 
University, Lafayette, Ind. 

July 21-27. Congrés des Médecins Alienistes et Neurolo- 
gistes de France et des Pays de Langue Frangaise. 
Luxembourg. 

July 21-27. International Congress of Biochemistry. 
Paris. 

July 25-Aug. 1. IUBS, Colloque sur le Bacteriophage. 
Paris. 

July 26-30. Conference on Research in Race Relations. 
University of Chicago. 

July 26-31. Conference on American Foreign Policy (An- 
nual). Colgate University, Hamilton, N. Y. 

Aug. 8-15. International Geographical Union. Washing- 
ton, D. C. 

Aug. 11-21. Union Radio-Scientifique Internationale. 
Sydney, Australia. 

Aug. 12-15. Poultry Science Association. University of 
Connecticut, Storrs. 

Aug. 12-16, Photographic Society of America (Annual). 
Hotel New Yorker, New York. 

Aug. 12-16. Plant Science Seminar (Annual). Phila- 
delphia. 

Aug. 15-22. International Conference of Agricultural 
Economists. East Lansing, Mich. 

Aug. 17-23. American Pharmaceutical Association. Hotel 
Bellevue-Stratford, Philadelphia. 

Aug. 17-23. International Grassland Congress. Pennsyl- 
vania State College, State College. 

Aug. 19-22, American Institute of Electrical Engineers 
(Pacific General). Hotel Westward Ho, Phoenix, Ariz. 

Aug. 20-27. Australian and New Zealand Association for 
the Advancement of Science (Annual). Sydney. 

Aug. 20-28. International Congress on Theoretical and 
Applied Mechanies, Istanbul. 

Aug. 22-30. Australasian Medical Congress. Melbourne. 

Aug. 24-27. International Union against Tuberculosis. 
Rio de Janeiro. 

Aug. 24-30. International Congress on Diseases of the 
Chest. Rio de Janeiro. 

Aug. 25-29. Oak Ridge Summer Symposium on ‘‘The 
Role of Atomic Energy in Agricultural Research.’’ 
Oak Ridge, Tenn. 

Aug. 25-30. Pan-American Union of Engineering Socie- 
ties. New Orleans. 

Aug. 25-30. World Federation for Mental Health (An- 
nual). Brussels. 

Aug. 31-Sept 7. Interamerican Cardiological Congress. 
Buenos Aires. 

Sept. 1-2. Mathematical Association of America, Ine. 
(Summer). Michigan State College, East Lansing. 
Sept. 1-3. International Spectroscopy Colloquium. London. 
Sept. 1-6. American Psychological Association. Washing- 

ton, D. C. 

Sept. 1-6. International Congress on Astronautics. Stutt- 
gart. 

Sept. 1-8. Werld Congress of Anthropology and Eth- 
nology. Vienna. 

Sept. 1-12. Biological Photographic Association. Hotel 
New Yorker, New York. 

Sept. 2-5. American Mathematical Society (Summer). 
Michigan State College, East Lansing. 
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Just Published: 
: | Soil Physical Conditions 
«| and Plant Growth 


0- VOLUME II OF AGRONOMY: A Series of Monographs Prepared under the Auspices 
e. 


—, of the American Society of Agronomy 


y. xvi, 508 pages, illustrated, $8.80 
Here is the first comprehensive book on the relation between the physical condition of soils 
e. and plant growth published on this important but little-understood subject. Written by a group of 
soil and plant scientists, and covering such topics as the influence on plant growth of soil moisture, 
3. soil aeration, soil temperature, and mechanical impedance to development of roots and shoots, 
the monograph will prove especially helpful to graduate students in soil physics and plant 
physiology. 
CONTENTS 
. Soil as a Physical System. By Lyte T. ALExANpeR, Bureau of Plant Industry, Beltsville, 


Maryland, and H. E. Mippteron, Soil Conservation Service, Washington, D. C. 
Mechanical Impedance and Plant Growth. By J. F. Lutz, North Carolina State College, 


Raleigh 
Soil Water and Plant Growth. By L. A. Ricnarps and C. H. Wap.eicu, United States 
f Regional Salinity and Roubidoux Laboratories, Riverside, California 


Soil Aeration and Plant Growth. By M. B. Russett, University of Illinois, Urbana 

Soil Temperature and Plant Growth. By S. J. Ricnarps, University of California Agri- 
cultural Experiment Station, Riverside, R. M. Hacan, California Agricultural Experiment 
Station, Davis, and T. M. McCaxta, Soil Conservation Service, Lincoln, Nebraska 

Epilogue. By Byron T. Suaw, U. S. Department of Agriculture, Washington, D. C. 

1 Author Index—Subject Index. 


Chemical Physiology of 
Endoparasitic Animals 


5 By THEODOR VON BRAND, National Institutes of Health, Bethesda, Maryland 

q x, 339, illustrated, $7.50 

r The book is intended for research workers and graduate students in parasitology. In the first 
part of the volume the chemical composition of endoparasites is described, in the second their 

i metabolism is discussed, and in the third and concluding section the metabolic relationships between 


endoparasites and hosts, including pathological physiology of parasitic diseases and the physiological 
basis of chemotherapy, are treated. Each chapter is concluded by a comprehensive bibliography. 
CONTENTS 

Chemical Composition of Endoparasites: Dry Matter and Inorganic Substances—Carbohy- 

— ee Physiologically Active Substances—Pigments—Toxic 

ubstances 

Metabolism of Endoparasites: Water Metabolism and Osmotic Relationships—Metabolism of 
J Inorganic Substances—Carbohydrate ae Lipid Metabolism—Protein Metabolism— 
The Aerobic and Post-Anaerobic G ges—Biological Oxygen Relationships—The 
Growth Requirements of Parasites 
Chemical Host-Parasite Relationships: Nutritional Relationships between Parasites and 
Hosts—The Physiological Basis and Metabolic Consequences of Parasitic Anemias—Metabolic 
Disturbances in Parasitic Infections—Endocrinological Relationships—Parasite Physiology and 
Chemotherapy 
Author Index—Subject Index. 


Previously Published: 


Carbon Dioxide Fixation and Photosynthesis 


Symposia of the Society for Ex ~ can Biology, No. 5 
1951, viii, 342 pages, illustrated, $ 
The papers presented in this volume were originally read at a Symposium meeting of the 
Society for Experimental Biology held at Sheffield, England, in July 1950 


1952 Catalogue available upon request 
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125 East 23 Street, New York 10, New York 


July 11, 1952 


t 
19 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Bacteriologist—Immunologist, with over seventeen years’ ex- 
perience desires connection with commercial biological house. 
Reliable manufacturer of vaccines, toxoids and anaerobes. Box 
220, SCIENCE. x 
Biochemist, Ph.D. (Minnesota) August 1952, organic minor, 
teaching assistant 4 years, familiar with isolated tissue tech- 
niques, clinical chemistry, desires teaching or hospital position, 
research opportunities. Age 24, married, 2 children. Phi Lambda 
Upsilon, Sigma Xi, Box 244, SCIENCE. 7/11 


Biochemist: Ph.D. 1952 experienced radioactive organic synthesis, 
protein, lipid metabolism, bacteriology, seeking research position. 
Box 251, SCIENCE. x 


POSHLLONS OPEN 
SCIENTISTS—salaried positions, $3,600 to $25,000. 


confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present ition. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


World Health Organization invites applications from serologists 
for field work in East Mediterranean, South East Asia and 
Western Pacific. Candidates should have a medical degree and ex- 
perience of work in a serology laboratory; be accustomed to 
serological tests (including cardiolipin flocculation); also have 
experience in quantitative technique. Ability to instruct on tech- 
nique and theory in English, French or Spanish required. Adapt- 
ability to unusual conditions and ability to work harmoniously 
with foreign people essential. Two year contract, salary free of 
tax, living accommodation and duty travel provided. Send written 
applications to the Personnel Section, World Health Organiza- 
tion, Palais des Nations, Geneva, Switzerland. x 


The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Position Wanted: 

Pharmacologist: M.S., Ph.D. (Organic Chemistry); graduate 
training (pharmacology, physiology), medical school; twelve 
years’ teaching experience (Physiology, Pharmacology) ; now asso- 
ciate professor, medical school department, physiology and_pharma- 
cology. For further information, please write Science Division, 
Medical Bureau, Burneice Larson, Palmolive Building, Chicago. X 


Wanted: Position in research Sectetinety or allied preferred), or 
in teaching. B.Sc. McGill University, Montreal (zoological sci- 
ences), plus pre-clinical sciences at Ontario Veterinary College. 
Sound knowedge of French and German. Ready facility for foreign 
languages. Extensive background in the arts and humanities. U.S. 
citizen. Good references. Long service veteran of both American 
and Canadian armies. Box 250, SCIENCE. x 


OPEN 
Assistant Biochemist with M.S. training wanted for metabolism 


Hl 
research at southern medical school. Salary $3600 per year. Se 


248 SCIENCE. 


Assistant Professor, Biochemistry. Medical Faculty, Dalhousie 
University, Halifax, Nova Scotia, Canada. Apply to Head of the 
Department giving full details. xX 


Biochemist. Young man or woman; enzymology; protein chemis- 
try. Tuberculosis investigation under U. S. Public Health Service 
and National Tuberculosis Association sponsorship, Yearly appoint- 
ment; salary open. Box 249, SCIENCE, 


Biologists: Assistant instructors in introductory biology. May 
take part time graduate work in Biology or Education; also an 
instructorship in biology requiring botany and zoology back- 
round. Apply John L. Buys, St. Lawrence University, Canton, 
New York. 7/18 


Medical Writer—in Philadelphia pharmaceutical manufacturing 
company to write articles for medical journals, prepare descrip- 
tions of experimental drugs, etc. Bachelor's degree in pre-medicine, 
biology, or chemistry plus thorough grounding in formal grammar. 
Experience in writing, editing or literature searching in medical 
or pharmaceutical fields desirable. Age 25-35. Send complete in- 
formation. Box 252, SCIENCE, x 


Positions Open: 
(a) Physiologically oriented clinician interested academic pediatrics 
to direct respirator center, university medical school; type of 
research dependent interests ; duties include teaching. (b) Physician 
interested in clinical research and flair for medical writing and, 
also, internist qualified nutrition; key posts with important com- 
a $12,000-—$15,000. (c) Two Physical Chemists, one with 
h.D., other with Bachelor s, for research connected with rusting, 
corroding; also bacteriologist, M.S. or Ph.D. for research con- 
cerned with water-microbiology; modern air-conditioned labora- 
tories; Chicago area. (d) Instructor in Anatomy; Ph.D. or 
research; university medical school; South. 
(e) Biochemist, preferably, Ph.D., experienced in protein metabo- 
lism and amino acids; research group: 400-bed institution; teach- 
ing center; East. (f) Biochemist preferably physician, Ph.D. 
eligible, to head division, new general hospital, 600 bed 
7-2 Science Division, Medical § 
olive Building, Chicago. 


; East. 
ureau (Burneice Larson) sis 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 
Single insertion $17.50 per inch 
7 times in 1 year 1 


13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


LINGUAPHONE MAKES LANGUAGES EASY 
At home listen and learn to speak Spanish, Portuguese, Italian, 
French, German, Russian, by quick easy Linguaphone World’s- 
Standard Conversational Method. Save time, work, money, Send 
+ ae INSTITUTE, 8407 Radio City, 


Books 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S. i. Ss. CANNER, INC 

Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
lso, please send us your want lists. 
STECHERT-HAFNER, INC. 
31 East 10th St., New York 3 


WANTED TO PURCHASE ... Sets and runs, forei 


SCIENTIFIC and domestic, Entire 


libraries and smaller 
and BOOKS collections § wanted. 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service , OEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 
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MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES || 


New.Food Ingredients - New Drugs - 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


logists 
Pharmacologists DW. S, 1971 Walnut St, Philadephia 3, Pa 


SUPPLIES AND EQUIPMENT 


NEW! ALLEN 


For Microscopical Studies 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P. CARGILLE, 117 Liberty St., N. Y. 6, N. Y. 


LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 230 W. 41 St., New York 36. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


N Sreuments 


on the Field Finder containing 
over 59000 lines and indicia, No. 201-050-150 
device for the microscopist to re- 
locate fields of interest in a FIELD FINDER 
advantages: Suverbd precision=- 
with interchangeability 3} non-dee- LOVINS ENGINEERING 
SILVER SPRING. MD. 
and Insecticide Testing 
| Amino acid assays and biological 
Vitamin and antibiotic assays 
Chick feeding tests 
Phenol coefficient determinations 
Write for price schedule 
BOX 2059 MADISON 1, WISCONSIN 
II! 
SUPPLIES AND EQUIPMENT 


THIS is the EXACT SIZE RECTANGLE 
They form a simple, non-marking Micro-Slide 
flide-mounted specimen, Other 
tructive; used by substitution.) COMPANY 
WRITE FOR BULLETIN 
in Biochemistry, Chemistry, Bacteriology 
protein evaluations 
Warm-blooded toxicity studies 
WISCONSIN ALUMNI RESEARCH FOUNDATION 
Wi 


For Sale: Four polished een SF mirrors 16” dia. 3” thick. 
Focal distance from 7’ 3” to 8’ 6%”. Will send perfect photographs 
of the moon taken at 1/25 sec. with these mirrors to interested 
arties. Price $25.00 each. Jean Naubert, 6765 St. Dominique, 
Montreal, Canada. 7/il 


ETHYLENIMINES 


C- and N- and Methyl _Ethylenimine 


hyle 
2-Methylethylenimine, Ethylenimine 
Over 250 other Monomers in List A-4 


MONOMER-POLYMER, INC. 


511 Lancaster St. Leominster, Mass. 


All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


17 West 60th Street, 
BIOS LABORATORIES, INC. Wet Stress, 


July 11, 1952 


STARKMAN Biological Laboratory 
STAATSBURG, NEW YORK 


MANOR FARM TEL. STAATSBURG 3278 


Supplying every Research Need 


Mice + Rats + Hamsters + Guinea Pigs + Rabbits + Cats + Dogs 


NEW and USED SCIENTIFIC EQUIPMENT: 
Microscopes, Refractometers, Colorimeters, Microprojectors, Bal- 
ances, etc. Reconditioned instruments fully guaranteed. ii 
trade-in allowance on your old = ment. Repairs of all laboratory 
instruments; also custom building. rite for estimates. 


W. H. HARTMANN, 1508 Divisadero, San Francisco 15, Calif. 


GBI CATALOG No. 677 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 

GENERAL BIOCHEMICALS, INC. 


=) 72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


For CONSISTENT Rats .. . 
@ BUDD MT. RODENT FARM 
@ CHESTER, N. Jj. 


Breeders of a recognized strain of Wistar. 


6-Glucuronidase 
25,000 Fishman Units per gram* (in ammonium sulfate). 
Dry powder—stable at room temperature. Valuable in 
urinary ketosteroid assay.t 


* Fishman, W. H.. al., J. B 449 (1948). 
+ Corcoran, A. C., « }. Lab in. Med. 36, 297 (1950). 
Uricase 


Dry stable preparation derived from k potent 
than available commercial uricase preparations. It is 
standardized, so that 5 mg. will catalyze the conversion 
of one micromole of uric acid to non-chromogenic end 
products in 90 minutes at 45° C*. 

* Wolfson, W. Q., et al., J. Expt. Med. 92, 121-27 (1950). 
Also available—Cytochrome C, vials of 50 mg. (10cc). 

Write for catalog listing other important biochemicals. 


VIOBIN Laboratories « Monticello, Hlinois 


SINCE 
5 
= 
1 
| 
| | | 
_| 


rhe MARKET PLAGE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 
LABORATORY ANIMALS 


DeGS RATS RABBITS 
CATS PIGEONS HAMSTERS 

eo Clean healthy yy” animals > MICE POULTRY GUINEA PIGS 

JOHN C. LANDIS + Hagerstown, Md. 


Reasonably priced—Dependable service 


MICROSCOPE SLIDES 


@ EVERY SLIDE GUARANTEED FINEST QUALITY 
@ NON-CORROSIVE—CONCAVITIES OPTIC CLEAR 
@ IMMEDIATE DELIVERY—LOW PRICES 

@ A SLIDE FOR EVERY PURPOSE 


SLIDES OF UNUSUAL SPECIFICATIONS MADE TO ORDER. 
BURTON HEIGHTS, BOX 67 
WILLIAM GREER « GRAND RAPIDS, MICHIGAN 


DL-GLYCERALDEHYDE 


292 Main St. 
CONCORD LABORATORIES e Cambridge 42, Mass. 


= 


YOU reach over 32,000 scientists in 
these columns—at a very low cost 


PITUITARY-ADRENAL 
FUNCTION 


PITUITARY-ADRENAL FUNCTION contin- 
ues the AAAS tradition of presenting in book form 
the collected papers presented at symposium pro- 
grams of wide interest. This volume includes 22 
papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York 
City, December 1949. 

This AAAS symposium volume assembles im- 
portant contributions of a score of laboratories in 
the United States and Canada from which many 
of the recent major advances in pituitary-adrenal 
physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical 
activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and 
effects of the cortical steroids and the ACTH in 
various disease states. A summary chapter on 
“Adrenolescence” by Dr. George Perera forecasts 
some of the possible future trends in this active 
field of endocrine research. 


6x9 inches, illustrated, clothbound, 
224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


Order from: 
AAAS, 1515 Mass. Ave., N.W., Washington 5, D. C. 


APPROACHES To TuMOoR CHEMOTHERAPY 


z+ 442 pp.—7} x 


to this volume. 


tributions were presented and 


PRICES FOR THIS BOOK IN CAR- 
TONS, postage prepaid, are as follows: 
Members of the A.A.A.S. ..... $6.50 
Nonmembers and Institutions .. 7.75 ie 


Please enclose remiitence with order 


ORDER YOUR COPY NOW! 


This volume of 41 papers by leading authorities is a comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 


The plans for the volume were developed under the auspices of the National Cancer Institute and such 
other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of 


Copenhagen 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal 


ipal cancer research institutions in the United States contributed 


APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 

discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reveiwed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 


To: AAAS PUBLICATIONS 
1515 Massachusetts Ave., N.W., Washington 5, D. C. 
Please accept my order for one copy of APPROACHES TO TUMOR 
CHEMOTHERAPY. Remittance in the amount of $ 
is enclosed. 
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Exclusive combination 
ulor tube 


Now helping to chart new frontiers in all fields of 
scientific research, the Leitz Ortholux is universally 
recognized as the ultimate in research microscopes. 
In addition to outstanding precision and quality, it 
gives you all the features needed for easier, 
less tiring microscopic observation. To make 
the Ortholux even more useful, Leitz now 
offers a combination monocular-binocular tube 
which enables you to photograph the microscope 
image without changing tubes. You change instantly 
from microscopic observation to photomicrography. 


All yours in one outstanding instrument— 


Built-in illumination system for 
transmitted or incident light 


\ 
\ 
\ 
Berek double-diaphragm condenser \ 
Large, square built-in mechanical stage | 
with low set drive | 
Low set micrometer fine adjustment 
on double ball bearings | 
Counter-bal d coarse focusing | 
| 


Another of the famous Leitz Microscopes. . . recognized 
everywhere as the finest microscopes produced anywhere since 1849. 


For turther information write Dept. 104SC. 


E. LEITZ, Inc., 204 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS * BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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SPENCER 


MICROTOME AT LOW COST 


SALONS 


$ 


Mention ‘“Microtome’ and you think of AO Spencer... a 
name synonymous with utmost precision in section cutting 
instruments for half a century... a name closely associated 
with the latest developments in ultra-thin sectioning. 


ste 


Several AO Spencer Microtomes are especially designed 
to meet the needs of educators. Offering maximum precision 
at lowest cost, they permit students to cut sections easily 
and accurately. 


2 


TQ 


No. 810 ROTARY 
MICROTOME 


—an instrument with 
automatic feed mech- 
anism for rapid, uni- 
form serial sectioning. 


~ 


No. 900 TABLE MICROTOME 


— a low priced model for cutting uniform 
sections by hand. 


For details write Dept. G2. 
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American Optical 


COMPANY 


INSTRUMENT DIVISION ¢ BUFFALO 15, NEW YORK 
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